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... for Building Terraces 


Terracing is just a part of farming when you have a Case Centen- 
nial plow and a fast-working, sure-footed Case tractor. Superior 
scouring of Case high-speed plow bottoms and extra clearance 
above and between them help you handle a lot of loose soil fast. 
Easy-reach levers and wide range of adjustment enable you to set 
the plow exactly right for each round. 


... for Contour Tillage 


In throwing furrows up the slope ... most effective in controlling 
run-off and erosion...the big rudder-action rear wheel of the 
Case Centennial plow carries the added side-thrust easily and 
surely. Its easy adjustment takes care of varying soil conditions, 
saves power by preventing landside friction. Similar quick adjust- 
ment guards against waste of power in furrow-bottom friction. 
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... for Better Seedbeds 


With soils in friable condition ...as they usually are when plowed 
for early planting ...Case high-speed bottoms give both a good 
crumbling action and a firm turn which make a compact seedbed 
with less added tillage. Operated a little slower, they leave a more 
lumpy, ridged surface that holds rain and snow, reduces hazard 
of loss by wind or washing. 
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... for Cover Cropping 


Extra clearance above and between bottoms enables the Case Cen- 
tennial to go right along amid amazing amounts of tall green 
growth or surface trash. High, quick, level lift guards against 
dragging trash on turns. Choice of bottoms and adjustments pro- 
vides clean, complete covering or allows stubble to stick up for 
holding soil and snow, as may be best for soil and season. 


oe fee ‘oem wile ie 
[ea a “ea ae a ws 
“eee Sa Sarees ie ae poe ee oes 
ee Lirise hang no: é ga ae his Sit Ee ee soy Tae, Sen yi Be 2 ee 
ee "gas er ee Fe a ee ee 
ey ers ee: . ee ae teEBs a 4: 
mothe &: 3 ee a <i ae = ole So ce ae peers: 
t « Soe a ae a Be 
RE ia al eS oo ae _ fe 
ot oe ee ioe pees Rn a 
= mbwLoa D AU WW 2 he 
ar ‘Ei a EN on, ge eee 
Fron Be F . — - £ A ! ‘ eee 
eke ia & = af a Po a e é pets fi 
Lee — ’ he P| | = lai (7 i fA | ee 
saat £ aS 2 & ’ Za , s 4 oe / ON] ae eet. 
ae | POs hf a OG | ae 
sol O44 |i oo ea 2: 
me a; pa f*h/ A, YY oe 
Be ; ys aif /| f fk cy Se & Fe AM 
e ¢ r & i P & =| es 
: , A Le os 
= - pre 4 .% 
iy lt Be : pe as 
z . £ yy i :) on 
oe es .. eS " = a ake di 
~ ee ass Rotate ee Bees a fe ba og 
at See ee sen ‘~ ae fi ee © wet a Fr om _ eS ee j Bee 
eC Jn 7 —] oy, | ow leas. : 
ae Se ge Ane og oe NS ‘ > Bh : zt oy i: ae ig ti i; ees 
Fa erat ~ mad he ee ik East a Oe : ee oa 
Tipe $ bee i te es ee a 4g Rae ue ips 4 Rahs 25. em ak. | a SB sn a gx oe a ae ere: 
ee. ahr See _ * are te AT. “pent Nee % ee. ge 
a ees - 7 a): re 3 ay rR % : a 
zs Ps Pee fm. a ts eg a . 2 a eS | 
eam eee See 4 j ie 4 cee MO , 5 Fe a oe ee Bad ae 
He pe aged Ae ee pr Smee eS = ee (8 ok a 
pac fe. a. 58 ¢ aang peat | sae, i go “s Mh, oo al i ai ee | a ~ a ee 
a ae a. OR Bs ——- a ahs ae 
ane ae ae ges Pion Nae SF Vas ees 2 
=e oo. a re a . 3 sie =: a = yk ke a 
ne Poe © Pie Jez es) ‘ec ye gous. 3 YS pea a 
OF ches ae ra: RSs eee ae RES a a ae SE aes > 
ee a es. ioe Pree, Si. rare Beni a okt ‘ Bee oo Ret e Sa Sh % “ _—— : ae 
a ez a eee e Pisin So. ioe ae 3 BS = og Sa ee aS a 
7D " f ye sage oa co ee This M€ssage jg One of Manyim a 
ae a am = = ae 8 eee — Pah a 
- 4 § es . a ek ley Bere. es “PPearing MN the farm Papers J = 
Bis: a art ak Ce ee ti an . : ae 
. » ae ee eS ee It is baseq Nn the belief that 2 ee 
a. ee ee Se soe oe £00d wa y to Promote advanceg Bee 
aot eer = Ss SORE Practices IS to Presume their a 
BS —— —— : 7 
ie = SS , desirability, then “sey Methods fi” es 
REN eS : y . i ae 
thes . and Machines for their SPCCific : ie 
ae a @PPlication, Case bulletins and | 
aie talkie film, on terracing With Be: 
Moldboarg and one-way disk ie 
. Plows, on Contour farming, and i 
‘s oe CPT AUNT on Putting up high-protej,, hay ee 
jee ATP EN are @Vailable for your use. | : ae 
2 fea Case Co., Racine, Wis, } eee : 
os | 
3 | | ~ ait 
o ee | : & 
ae i | 1 aaa 
: j z ees 
; ———_| ee 
Zs ea nN Bis ORE 
me > aay, 
a4 ee es oe 
cs a im Seis 
4 R ‘ ‘ie eo po Areas Svat 
BS. a ii : Bi ee oe ih \y ae 
a : : ae eka r ae VE : oS) Se 
oS a ee a = ts 
a qe een et | a 
© lt aoe SU eee 
te ‘iphrepeas Ae 


ane 


oN ne 


Si 
| 


ain eee es a pee eo ee i ip ee sao en , % 
et A eB ie LF: BES E at CATO! | Lie mig iE Linde V2 ta i } - - 
i, ie ie Saeeage 7 da | es Bets woe pate Mamma Age Gist piace agg jap: : ae a ee 
.. > 3) eee | Ri a Lap BhE 2 TE es 0. a sh) en ERS igo hist . ‘ ag i ; . 
ee | Saas. ee ell eee pg ea oe Cm Se SS ea eerie gale hicks 
Big = A Pi onc SRE eRe mE ee Gy ars € Wiis os iaschian tes Mines me wae Tete Eas (apr eee Se wa a 2as <M mr - 
Hier ay ets Sot) 5 ONE ate eave asaya ee st 5 Sais Meso ahcaem es Sone ¥ Hae he Semen ts. POM Piss ee a E 7 an ane D4 i Wt 
ae ee ee RM Geely aimee hy Re Se 3 ian a als pee. tL rg Ae ce. ep : sae ’ ; ' 
De ei, cos biome: Vl neem Poca = Aes gree at aeiea "= Ami ae RES 5 en ails lie SANE ¢ Pam” ane ; : f ; 
Sey yh lemmas. be rapes a BS ay Siege) 6 iene Bae ores ia - eae Bet: a ee eee a, etary i ites : 
iti TO ate Pk. mires ee aaa (ae iy org AE a aaa ct Ce aie aaa Be) ee = , 
oe Daa.” ie ae Sr eer le a ae co “adr, aman pemeees CO SSGD Enna ei he ‘ 
oe 8 ee Rts, Bee Yah, Benak Be murs oh ai ae annie a: ae cone et ; Rss ie Ft : ¢ 
ie Boe Some ee es pee ei: Poo SOMME (3 igs, Dy eds § iM bon. cc) eal 
eee oe ee Nf Seti, oh eae an. Sees Bae os peta . 
yee tia eee, Peer hs hams es 7 ie ay fae s : “lap aes ay : : 
+. {ia fie See t | sala | es a ef pit ae eii ee. ba eae aa é 
Ber | BMeeet eee - ae Bee, Fe a yee as abe coie Rhee ee 
a foeaieres es Li See ra. Dear ae et 
* aes a ee amen we : es oe Slama |" mes Behe ake Y ‘SOR penal Fe eas 
- 3 eemigg s: ” > eS ree Dh hoe Pit Sea ol a fest Gs eo Se is 
| Se Bek oe 8 ee oe pe a po. ei efi 1) SR ae Le a . ” Tale: : 
a cee A 2 Bela ns : ies 2° a ii, aa ss eae nes ee aun See ae eg ras. ie 
eahimeade ae \ SSE cee pen o>) Sai i pei te See ue ae 4 v 
les lini Ti i, ot Be ere eae 0 i a a ae). ate ots eth ken ; . 
Ug Se ae De eg: Be 7 Nie acs oa tern aes |) eee Sa conan Reelin acy en : : 
ee ae gee eames: ra iP, oe oa). Sa eo eee Be as). vee cg 
Becca: || ey et Be gay ee as wen mee. Broaden ir, eta Peccaeee Ce oe a é . 3 
3 A Sle ee ie oe er it Sites =o eae eae ee boa 1 aps Bie cae eer ae a aegege R ee AN 9 n 
eet: | Se Ee eng ey ae ad 2 ae Str ae Sea ee ae Cae ‘ . 
z SOs aes ale aa ap Beat } sate! i a pea as ies ec ing 2) Sea, De iia pe Te or : ‘ 
* ge ae a East dk et : ease ei, ea ie iy Bit cow me 
shy Bene cea oe tr: aie oe beast Ty a ghee ee Rea ygie : ” ie Late , 
cet, fatty ae ON ba tere 8 1 i No ee . wotwten v eh gt 8, 43 “a iy ay terete 4 ad 
Bay 8 oe Af RIE ante aaa 2 en ae ea SE ape aig 0. Se a t pee ; 
3 eae ie ee Co dy 2 ae oo ag a Seer aeiaae 5 : 
a. I Alea A ea a 1 Se i a hale 
ese Peso oe et S it ta Wes aaa eae. Pear Sone. | fetal seed 2 ee \i 
A Case aaa ee. S| Ae aera he reer Se ee ae ae : 
SS ag ea ba 1g : ot Putte a ee fae a ae % : 
ports. oe | ee al ei Supa Se aan a rien ey Aa he ae ; 
> oS Tee be ed a ee ale cm See Sts " i ig ee ae i ; < 
2 ee fe ae aha a Mais ae ee ae oe dt eae ; 
Gh So . ‘eee Le Pie Oe ie a a ie bh Pee aaa ar ay he ease (eerie hi oa a TEA ihe i 
arse pees on uy BB ee Pb icdeeay teas napa tn (Rr ee | ae BEG Cs ees ed es 5 
ft EUnet | ane Aa a STS bi 3 isn Mite et bai ad Ce. Be aa Ppa hin) er ; +e 2 ] 
Ean ts Sows {ae Mera ae 2 els a Sai Oe See Aide A) ie’ Ma: 
Tepe ip oat DSRS ei ae 3 « (ehh OE OS), Sanaa? i ie ae peat) a2 ge Ae BE | 
teeing pik ame: sl 4 ae ee “ Pa hi antes. ; am ae Sus aga ee x 3 oe 
‘ MM cara Wee eres 2) oe “s fuse: es OWN Se sic ig 7 Saakaeaibay Vine Ree “eh ear : : pr; ; 
. it Peas Ce A eae Pag Mine en Tsk, Ae eae ee pur ee ie Ba) sara) Meeterrvegey 3c Na ik, ie Sia ester, er pres + 
| Rae amas 3 Doh E Pr oe eae st ie. SA RR st Tn a le ie es: - ie ; . 
Say =o ae be SAS Metal eter) oa Pasir Bird ts aN Pras, <r anee Were ae ? ieee eit : E , . 
Sea I ce or NREL Nh ume Ue ia? ipa ic Cee ea eM ; 
Caan ee a Abeta RG. ope, Su ne ea Peas ; \ ee Soares oe oy i "i 
ks ji — a eee MIR pamemeaie ak Seca eg eee ; iss ia. 2c mie ; , 
» ee ‘oc See | eee ae 1 a Eee eG Oa ae See ae 2 fs = ; 
0) ie a Be ie s 1 Agee ame RR Sian ae een.” iy aie me 4 3 
a - a Be 7 pe Al c i) Oh lene a Ahir, ete Sraienaeceyat Wan Sager PE Pee ks 4 t ey J is rhe ad F 
ee! Ae eee Be Pe : i RETR flier! (te ieee pao aa nee =e ents , bags 7 wae. apes 4 pe 
ae: ae) A Se ae col Aa fe oi ere pid ; 4  aaete ae 
ee ee ae 5 aL ee Pep Seek ee 5) os os em aa oe UR ’ 
4 na ee EA Ee atts Bi opt ar rots Se REO a Peete set 2h Se She i en «Ne Bese ean ? ; 
pe “i ie me bare i Bt Se Rane nies ta et ita me ; ate ; : ; 
ier] ape a : Ba) ecngnad, 7 eke ONS Aes eae aes aie ape) ; Fue ics 
ey ce co ee SSE S. Saree re Red Rensci gales! Nas “eco aia a ) re 3 
See 2 7 4a " y OM ae Daria ee ye ba CE kin ico ae est or Bf i pe seo Soran 4S ese, : : 
aie Oe eee Be # \ eae ae ee ae i a mesa eRe Fens ys See Tagan eae | a: ee ei : : 
oh Sk Sian i Be he i Aa a it is a. ra vs * hae es ; he ; 
ee ae Be ea ; ae eee Ses uo Nabi lnctria Acie) ies Rileayh > ae arene: ee a 5 a 
es a eps ¥ erie Meise ald Rai oat See) ea ec: es oUt ie 4 ms 
ame eee fs San ave hata ESS See eas a 7a ee Oe : a 
Sa" ie ties ees Agia 3 ul aaa - eee ae LVR gaiawt st 2 Ela ae faa a 5 
aan ea One ae a “ i a OS a eee Feil, | he ee Ric. 
She Up ea ee ean : Ba 0 a a eal Re PE, = aoe ya ao ! es + ‘ ‘ ; : 
>” SA ae simmers ey i Ue eels Ta Cae eee mets. 2 ie me : 
i loge aoe 1 agree aie fever mn tec oie Be. ae Dene ne ae So we tS 
“iS ae “eS Sa el a en ee a Ne RGN bt) ee Siete eeu 
ee BR ier, AC nate SMR TS Ona a F oar ae a ihey eee pe NS ees i i 
J -laeig Reeaer te Saeed ° aay eS ae {oe an eg. ket eg 6. es _ fi rag ee ad ; Bia 
elle oe, ee ee gee: rr poe mee) “arse f 
Be ci het et + i aya! aes Se Mee eo St ee) oe? ' nies eee 2) Oh <4 ; ty ‘i t . 
2 OS aie ae Tet eee 5 a Bos tae ee a Lo oS Wes ks oar ed Fe ee j : 
ere eae ia , UR Rae Sip. ok Seay ory eam GS sak Jal SiaGpe clans < : PE. Se Seite ‘ 
: Seg a ae pees are Me jibe Ss eae Dee i. pol aor eal ae ae ; ‘ 
pclae Pas, pte ras! i eee mee epee we abl — : pen f : e 
$C de as Sam . Fel bet oo) Sh RSE rats | Se nee aa fess ee a he i ; Z 
ee ee tage aa pea) oe, i ee LS ee eee 5: tee ei ec ee : 
fyi len are em 2 Cee Maree El loam SUR Ran SS 4 aa Pas | aa a ff Sees 
A 100 el | Sige a) a ta - 0 ll tae ee Lime Shag ee alae, Been ee 2 fi 7 bt <9 * if 
ee ete) 4 ae . 2 ia so ae ee Bee iS es gl : oes ir 
Be ae aaa i ‘ae ; : 2a a ie ae Pe Es) ot IMR? = ee ete Oe Tue ; anes 
Ag is aaa |2 ea L are; Pee CUO Syee o! ee eae 5 ee 3 ‘i ay, needa 
- ee Rare | ery i cy £5, aS as 85 ee tied ta , ‘ i 
Shs eee a 4 ‘ ie) les ee ei i ey : ise Fs ahd wena x 
raat: ee DT eae ; A> ‘ciate a is eas Be ay Sse gtr Bie oy a ae ie bee ee it ew : es : 
) ees cs a : fo A nan Races es Meee: a “pate ri a ie ee ae 
ee oe. ae Beer * ie ee ee Ra os ae Es ae Sarah ay ; 
“ESET 1 “ae Geneeee 1 SEN Sretens ees", ee “yf ee Poe i Bi . 
SO eee Mere a ‘eg a 7 tpi: Pee ek ee By, emia \: We ee Fem é # 3 ‘ 
ee t Tees im me: 7 i ra veg Pa og aN Bee ae So bu i: a ae faye BE ie U ry oi ' 
4 RS: Sea Pee | a = eae ei he. ea aaa ae: sees Sethe A Nn edge oe 
ec ye may oe ee "ai RACE ek Reise tte ne ae poe aN as | 3 i : . : : 
=) Aa ( abet sie ae ° Se ee VN Sete Se a re ees ae * 
a A See ied (Meee Ete - ee Bee EMS gg Rta i ibie a teen” Z : 
SRR tee Mem To, ae aS, or ss, ay rete Neleciatihs 35 ne. : ae iF : 
> ; ON iene et Te oy aC i et: SOE 2 gar a ee ee 5 ‘sateen : 4 F a 
it ee ‘ae meer) he d ‘aia Si imp Sm: bey Pa oi rea Fe ai y Z 
ah ee = te re. gle eas Gt ee : Cre oe ee , ‘3 a 
, PA en eee ¥ d hos aoe RTO Lat OSA AMEE > it Pe teatareriminhy sf dive ¥ " ee 2 i nate 
eee eect meee ; Pee eae RRA ines oe Pye fe eae 2 a a es ont ee : ‘ee < ; ‘ 
i ae eae ars: ety. aie Svcs s) <i aero bots or Te oa aa 5 ai AN : 
r | eal ie) Meer ele Se eee ae REE ory er Seine ee 4 ek eee ee | 18 
> aM pes. CS SRM Be gy ee. a sis. ASineomam se ge aaa » al esos i 5 “eT ¢ oe p 
ks i aecgemimene 3 le SP Sates ae ni. pope 8 ees es: «Weenie ieee es pees ik om ey oe c ech, fit 
Ber, 5 eae re Sn i ee Reon Co ie ete 45) eR ae i” ee y ete): Ts ' 
bs es Neha Be a ee ee 2 ae Eis a es Rt Brat 
— Vili te aha S ae Psa ce Jo Gna eet A, tte lane, Sees | TMi a y aes 
IRMA 508 Seal) ve a. ee ee a ae ee a ees | 
— RR 1 Be Se he ae eS aaa cae ee Ee: ig Me? 
ee Ty Bc! Boe: ye Bea, eee Ne ae Page ae i i Nea * sale 
: Wer emer 4. <a pee re Mey meee ees Seats =a a : mys 
ec ele. * - ee Ais Pa i <a eala ee ee TN Ee i ' : 
a ae aes NER | lia ee Se ae, AN Ss tig 
Man oe Bi) .. seen oe , 2 ae ' GaSe hoe i ieaeees oe a \ ae UE iene Nita be I : 
a eae a on ay Solin 4 esa aaa Jpgastnn af Bete Reelin «: = i =f: | 
a + AR Daria thos 1 Sie She ays ed lanes Se eee 
ers, lca cua aoa ap aaa ror eee ay Ae pases. oe eee oa : ‘i | ' 
ir Bie Fe 1 SS a Ren et. 2 Bed eee Sep. oes 2 i} 
hat eae Be Been. ve bes ieee ic Bt Bec Bag ees (Aig ieaaiaietaS 3. 3 : 
» w eet ‘a a eee he (ie = "ve Shenae Peat : y ; 
oc + hal hi ia g Hn Ree hay eee ee (spoke seu sb rr iol j me 
2 ; ti ea ae eee yes! Nee aan Bree eS a Bee; § He ; 
er oa ae . (oe eae ae ee Oe Rye: Re tae apes 
ea AO Sa te 4 ely Oca iia Bes 2-2 i et psA 4 aS A Acai aaa ee nea = f id 
meh, hi 5 ed aii is a haat facilis ear eo eet ea eae ‘ 1 5 geek oars : » 4 Pe 4 syed } 
Nced § Ban ght ab = Bg Se Cea Po: YC aie oes Pe aia cs fh aaa! f : 
(ot nega BESy ae este Maas) = iba es eee. 5 ee fare ‘ Cie soe Wan wit ae a : ? 
hej oo ee Ces Ce gy, Go a Oe 
5g Reem g bm 81" Bre le a y ae i eee Teele ae Aas) 2 Sere oh “eal ety : oe, | 
5 SS ieee ir een ¥ i eto) aameoe Ramee ae Se ae i 
: SRG a a al Peet a aa Ae” aa as fi oo, ai e i} 
ad 1 vie Det pola ae ee am | ue fe ae : ee Ae re -* k 
lO popes Ts Betta © 5 ot TP a oe aoa}, fare id ; i F 
Ss Pid. Vv ot  —_— ran Figs SMa ee ae. ogee eae : = te ; gap ty ‘ 
ait Strioc Peay aaa i <7 RRS ailhe becoee amen) ge a. ieee a ae ree! f 4 ' 
ee 5 a ee Be ee Ken ree ie Da? ee eo cosy Seman le : = : we er” ¥ 
: «ey te | ote a “amperes SAD SA) Sane po RI ak aa Be yg RMR te < eat ic Be | 
I fic i 26 a SR Bah ii ERE re iiss SS Oe eee ie i apt ie Lee. ; 1% ay : 
ors : eed ce . “TRE es capes ai apes Re an i ee HU) eis? 
pee ye 4 Asia Wate rain ‘ Be eae 65, ahareeaey erie on he a ee a “Sa } 
pa hete eye 7h lee Si tre ee. op ae ae ES ie Sie an hel oh oe NG 
in eect ees) | Soar a sete Ss era 202s 32) es SOIC Minn okt eb Ye ee ae ; tea ; 
t Tejeda eee ‘ Ae eames Beni extort Piles oi 2 ae Ae nero a ed aa, if ‘ 
Me Pe th ahd tS od > naga a er aa i ROE te Nae amare a a : 7 if 
. ' Ne at MEO ERGs Sea ee ae” NS he Ne So) she ht Soran ea Ramet Sai eee f 
A che! tae Bee eS er ae Soames Mtoe eh oe ae a a : I 
it Ne eee os Be ie Nie 2 é Bee eae tet 7 SS ; te ee it eae le ae 4 rz y 
ean ie)": FB RN phe Beate) path eigen Zola ESS 2 anstel eaMAa eT oh mee 2h yes ‘ | & 
Ty ae Bayt ae 2 Ba ey, ae er eed ae eee moe pect" al at etal . / 
ates sre)! oe me i ie RR Ge Eas thing that aco ea mat eet ys ota eh a PI 
ie eee BON + Ppemies  haieegiee ie Pi lah A dF | eee eee a. Reena, st P Wis: i < 
Sk eet A ee ae 5 api ; i Beotnt) * - 1 okay Resale A fe Gece res ey Rates Bi) ; ere iat! * 
: Rates: op ; Si. pe 2 et) Ta bn a | AE eee yee eM eae PNET — hy : st 2 " 
ii eee 2 Pe ee Na f es be XANES Fi? Too oar fs me Ss Eee Brees RY get ae oe |S le Z : ZL 
Bs ee ts} Seem a o 9 ee Rif a ee BR aera a, PEN i i 
eee ,”,| aka f Oo Rigen or peuaea a te o y ee See eee ee : oie Cy 
= AR Best PMR <4 Ponies | Coe ae Be ee Bee ie : ; 
: ; ee Re ee es a Sa 
ene 4 oe eo Peeper ates igh Ras ete a Does ae aL Sees Se cstyiGls Pec, S : 
4 i eres Wy SRarae =, ihe Poen a 4 Sea . Bee eae ba Radiiees. Sava ings: So Ciena par tint C , 
; Cth ae TI ff ; eee = aces eee eee ae.’ anaes alee oe Saves 4 t | : é 
j jah tea ae Bey Adame. ve Gerarce pats Bis ecg a hay ee ee eae, pea pmaeae ie reese ee 3 ; ; 
- 4 “ipa ee 1a eo Bt eee eS oe be: a aa iter : TE Pala cS , ‘ i] 
> anes} clay Se) semis es eae yo eee ee cae ty Oe Shae i : : 
zi oe ist Vole oh ie nc ** Wage, er ees ere eae oa hae: ee eae 
j 3 ere Ww a TOT gy mai = Sh? a ca ie) ~ aie eae i 2 ee dees 4)! 
we eS eC ee ; I Rm ge cS Un Soa a ‘ ee : mu: a} 
; ome en eee ae é ieee Ske. > ee aoe 2 Ps Sy ait eee ae : 
i we aes Ge a. a See SE, Sel ek a bk 3 ee og Got BK se (wide rt ‘ ; 
' a, nie seanen ee | aa ; a ims a 2 ee. Ste on wh Fes RR ‘ Be 
; 1S Ripa mmr = af bas. See ens oe 7 Tere. : 2st Pane fo fa i 
i firs a) tee, : eee? } fe Pek - She an i eran : : Alpes ac oes: een iy Aang He egies ea 
j ; te Se es 754 —. ip egies, 1 ka mes ba Ne Be is, ecm egy Pigs ae = a ; 2 Ff . 
i 7 : ea Ree S (fy RRR ate gens Tera ‘ ei te ; ats Soe : . 
' ieee . ‘en i eee ae Y 5 c ’ 3 
ar Ree fo ot ee. ee are cave ena mau i + z c ‘ ee A Bye 
: a! iat eee alam tah oS et o.oo Peay oo Ss = 3 . zs ; 
i Say ee j oy Se eee ee teeta, ; ee : ; ae 
; * Rel iene amma eel 0 ‘ake A 220 Bae” Seman eee igier he 42): cee r pene win : ate eat 
; i agente emis Sr =P at 5 Oe), pein: cian ai i ‘ i : 
; pele hs ye. \ Seer he ap ie Seip eek, a ee ae woe 5 taht 
nel ho ae ice ie a € Foghat aia ceeaatiet tga ee eres Rie Ae pets ‘ eae 
SARI em cea 2) : ye peer Soe: Satay Rit ae % ‘ = ; 
ee ra Me ee foe Fil, z i vate aoe See a aera mean 5 * 5 A 2 : 4 
ene). Riel ae ; ate Ue Dae. 3 . Re AS Sic ea : , ‘ z 
it. sso See fl lS ei F oe Ie a Sia ge can ea Sp cae) me eS ; nf Sari Peet 
3 ie ge Bees as r i ee ee ae my a e 4 pa od 
a a aa ee, So 2 imams ac’). 2: yee tlie ys arn ae a 4 a ; 
Be aie Senet : 3 ee anh ia aeaioale ee af i“ } SMe ies ‘ 
Wig SPR. i a al ages ; er Bg pare ee 5 pee ORGIES iat Malet 
Sr a ane eas ie ret fGen ele : a 6s > gaa e ifeg RE 
Bt eS ls Sees br ated Os oer SE Tat ° RRR tag a es ee ~~ nae Pig Nd 
ee aS UB eto Lig Re ea Be em fat. atari Se ee ¥ fay 
Vth Bah 7 “aguas bi Bape on he ees ty oa ae es one th oe \ er it : 
‘ ie se SR Nae so a Bhs Lb ie era sc, a Shader in ‘ ’ 
. es: Bete 1 Bye ao" aa oie ae a3 a ea Pet et “i saa i ae 
4 Ree.’ i: Si begs a 4, ee c ie fa Canteen eT Rd = A ie evra nen, 5° ate eae : 3 y 
if Smear <r Hat ape ase apes ciara Spee ete Avie he ere. RRM 2) ger “ a " 
: ore). eed Bene: TOS A ae ae ar) ee ae “if aa? ee ea ee 7 Wee te 
a Lae SAN ta di ‘ a A le Bi ae ne es RIES eS ai Pa 
ve Ro Site ae eee : ies aie | See ieee etna + eee Boy Nace eames i bagene, i - a 
i ets EO Hee aera oe 2S ee hea cet ae te Scag hea Saeite j : : 
Merge <. . uanalieraet Baia Nod chs : ‘ug ph 2s ete oar a. ag eae | ogts) senate eS aan i 
ui), MEAS ees ine nee ra ae Pea oO eee | ae tae age ia : 
ta re Res We eae ae . rok Pe Seka ae a: gua es. Xe ica. let ad x M 
het a tana Cakes IRSA Naess mimraesort are ee: ee ee a Loy) etna aie tee es) ans : 
5 ee eee” ree ath Permian Pewee. @ Pree. ia ae a ‘ ro g ; 
WS) ae eo pre). AN Pe eee jako... gua ae erga ; 2 : 
. ; es chee oe a vo ae es nt i Sa Eyl wes Go ee a ee em Re ae ; : 
ic Sages aa ; Re Se a Mireur fey Shee Sige haa ery Ye ee oat ain j : 
cree. aan ee “Seine Fie ele is ae ae a Z ; = 
DP theater, | Ao. ae. 2 one ii re ie ana COIS Le Sane cone en eS Bese r 3 
on * uf! ya es a ie ie ae Oe ieataiiiag “2 ees PSS TERNS ec 8 ean gS aly eee 4 hk 
‘pone ebay ae aay 3 <i! ; ON champ 5° 2 ah aN Sepang) PE NT ah a oe ; edi ane i ij a b 
a] a eau seach Ghee ae 6 ; cs beat ih 2 ea eee by 35 i ie anes tea ah 2.) BU Sa tg 4 ae i : 
s Seon ey Ae Sa eae oo ae Be 2. ara Mier eoe ne s pipe =, Fl 1 4 
—_ aaa es ae a we an og) bi ai ae eee ea re aye ae ae hen a ead Bie ie i i‘ ‘i Y ei i " 
eo. eee ee ie a » RN a 7 ROeeee Rain. irene pe Ce. a i : The ; ‘ A 
. fee) eee Bu a eg 200, Ucn rey Ba. 5 ae pi : aa es i ws ; i 
=f Wem ua ee a te oe AS EAMG OR pe mati | oe em ate Re aia eS ee i 
ei metas 4a See eS Saga ae oe ae ae Rs) ncaa ae dee ? 
= Woe we dcaliia hil a Sao Wome “he RA: Tes ao lee Se | Sahat i pc. eee La : i ‘ 
kere nes. 6) 1 pees ep: Bi ee ee se ad ES pe . ee ae «en : : f 
Se nae a Be eg ee we ee om ae Lap ; eae 
Ci cia | ia DS Soe a") Cena! HT se ai Re le ic a Pg ei lla nt 
Pepe siti CAN a Preuss: ese 2 eS eee Be ace ae ae eae eee is a ae. ent : ; 
Bis ae i pl amie | Paty Pen iee aie: Pats pee die Seals mae me Pe eie ci eae the : i : 
fe eta igang? a Ca cba Ot a i be ogling > ae fi). sees ee RSPR) : ‘ 
ee ey ae eee eee 2 # Sy ARES Tapia ee Se ea emetic ARAM it yes, = . 
NESE roe ea a Ci ee Sere oye cg Nee mete rat ie. ite , 
jer oe ches ae ot er Fahey ae te cc) aaa ARE ace eae th 3 SAP gd et NE ae ‘ ae! . 
) _ Aes is ,, ee ‘al ae “8 es, Ba Neti nae pi) Se eae cyt aaa Poe are PL Neeser 
Aran ea Lage od | RRS SOY cc Rae ee oh a aT aa pater , Be ff 
if f eh: ee ee ‘ Bi St ee a tea ae as cc SOR ¢ hue, = ; Paty, ie 
be cots cis cl Maman Bel : ; ee ee ee is Sian ees 2 NEA Pe amenere Y 
whe 4 aud Os re. - Pr!) - gee ae re Fy eee ee He eee e: 1 ere. 
aw ot Soo Rave a Si 0 SRE MS hc Pea eee LR 
ASOT LO oes A est cia in tana Bs, ve Bere. 3 Poet 8A - hi aeons aie ee 
0 peat taee of heron fees am Bes aa a 
Vagal Mig tea catego a coal « 
eee emer es Rama yel.  ° = 


ee 

Bia aaa. oe 

: Spoinarstiniee reine a 
Sates ine 


Be eee 


eA cl 


Th 


OB oP i CES eat eel 
Geet Rage re rik peo ee 
co SRG aR a emcee ner Re ae Be eee No, 
Sire Pee ss Ge. Ry lars i ay Gira eee a er) 
ae Srey a Sian 3 eae clr] aie ila rs ply Mew eres rane 
- 5 eR a re aes ee 3 Sr ee we Pe Sore ae 
> aoe SAL 2a, Mma eee iene es ‘ana aes eae GS = eae a aie Se a ama. 
-. #. Sales: % eae eo ee 6 oa a ali _ aaa a . & "Seen ey kL eS ee Mia 
he Vere Eel ee “RRA Oe Pe siae 2 gone a ae aC ee ven peo fs re oy, Bey Siar (as Gee? ie ee a ae 
ye <2) ako ee ee eee ERs SS es ety - ae a Sy a oe See 
"Dinge Ses ant ae ' Seca A er geet ae SAME) chee See ee he i tk ae 2 a" Py Sica are F ee sa Ne a als i. ooo! See ae i 
Cass ck oe eg Ga ome Gs Seeley ig tied . paar ea eee eel ted lens. ~ 7 xh ets a i ee one” a Baa: aaa a ae Se ae a 
Calpine ea aa i falar a me. ee ae Wes : “ x d ae " Be Sik Sega (ides amg: gio ys aia 
Se eerie Beet cpm eee came ee OSE a WO ale ines ea et Baer ea i Re te Ree 
90 RS ae eae se nt ‘aes ae ES ie a ae is aie ek ieee ne ee a a a ate oe eer 
Cra ee Cree eee  —, PIO the aS et i) lb ait oy ee eat ; “Renae. Ce. pee 8 78 ‘Vi aoe 
= ie ae ees i peepee Wt eee bare gee me iat moe . ; Sopiees (= ne ae ay ae 
“pa inae ai BA ecco’ i ee Seer ai. ao ne: * SEI re, at pee) ks, ae S.-i, = 2 
‘hae a einem SE Neer Besos ee ae ae Sie een 4 RR ot a ae. Say Be vets, 
Ope ener 2 as ssi aeeen ‘en at a 5 ie OSs eam aa = a a) 
= ek erg Se er js amemee se i ayer * <a Pay oe x} 7 | SS pee i Ps Pe ae 
ae ia ie Ohne cana i ee va Tene S(aeey 23ee. Sm oe Bere ing yh eo ok aes cae See Se aes << 
Spiess = Sos eM ge a cose’ “Ne ae. Sree cay ses ee. MI Fe. rae eae et . 4 Hoes omy oe oe ? Ss aaee > el 
Bude ur Si aiege  ecee e Os oe Fast Scene mee a eee ae eas yee Se eens een f Pe veo. ae 
he i a eee eee 7 ee aes een Pins sca |e 8 Pipe iacko st aaa ares Paes oleae? oo Co i aes ee: 
eee ae foalti).< > aia SS ee eee Deore: cae ‘eet: Ma <A Bes = Pisa, Pa 8 Ror gemmet Baie. oleate Sane a 
eae teens are ee i Re apie’ Bier ons eee ee ee ie a | yes ‘pi Boe eee oe (ee peer Soke emee 2 ae 
| ag rs eg ame i eee, Se Sa a ee Sa ee ec Cee Oak z aca Sincere sc ee Rie ee Fey 
eR ar’, 5s 1 enue egt re Ss Bere ee, “RE ees.” ea tree) hens RS ae et ai SS eet Be 2G ic Stan 
Lie el Reagan ter Bs ae: MER eeaer ene eetea| a. Sia oh aa ae wae a ere ae ere ees Tee Ro ee 
Ro | RR a Fa Sebi 7 eee Ru =! cap gt ge, | oe 3) SS a a 9 RSS: accent 2 eae hy ag SIE cpa 
' a pean base’ Meare y 5) Bs ies Bis es Pn oa » SA ae ee Meee x Sh aera Tee, WS eR vy at Sa ihe ee 
eee ts, ae 2 ae ta “ae ec ie a ee eerie 3) Ap = galt ae ae i ore Pe pitradibciwe te oar Ge ieee ao pa tan ees ate 
ee sy See = | eee fe. ASM Rete ghar Bes) Pana a: | ee Rs eee ec ge) Sees 
Re yao ge Se pa pre temreiamrees asa <p pee Seer re ai a © Rail 2 rma SIS eae 
tees) Sat Pe, Ri. ye | a se ‘e tS bari tay ty Se ee 5 aie Fae ate aah 4 aaa Sea eS 0S aie ac ab 
= ee Sar Ce aaah oy Pees) eX ae ex eM oy sty) 38 f cd Bae Peace 2 ee ei Me g gat oA B88 See ssa a 
220 See Rent ye 1 ame pe! nae (sae vie Ree ee): ee i ae ee ih ra Met ee Bie wera ntti rc, < ae of ee Bese Hy ee: see 
eee es Sec Bea oe ee peers arene: ro eas wasters i aie a ae ee eto 
pe Bir oe eee eae ap poi. eee pene SA Ca te Ree oP Pick areke uh tee Bae oe SR 5 G53, i.) as So 
es a fae. 2 RR! | Cte: ee ie ee ge) eat eat ae. be OS oR Sea) 
te eee)" am of RE A rs Rp eee” cs | tae SPS So eae aly Tete eeatee, - Chet) wed 24.8 oe 
Sak a en eee < ats, ee es aa ae eee i le Taare Se eaayeen Scie yy oe: Peet Loe a eee gece) Sai ee 
hae ‘Ce Sete ie pees oe ee Sry oC. i ka a ° Ae oT ater Bee ee . Ses Oe hea ee Od 
ely ) aoe ee ee os RRS Eh ae eee cae ae a g. eerie? alee . Ra aes a <i ai Sets aa erty + epee a 
> toe | roe URE eh 2" ei 2 ted C5 eae a as tee ee ct ee mo aie 2 ve ice Bers: > <1 ERS aye SE Shao Sin aa 
ice EE aegis Ieuan alee 3-5 ete A |e ay er rd oo) eae oe ee Se A Come oe Peemieeiey << 
a | eee ee RC sce ee Rs ee ee ; eae Sa eee CRS i 
eee oe ec Goer |: aaa Wigs a ee a” tere amar ass se ane oS ee = i a ies Ete een . eo f 
ae Dre dh irapeametygs et - et. Sit, Boe Ge ap Py See el ee anon Soi, ional 4 aes ae Be) 5 cea eee Pi A rs aot ‘6 
ae Boitas: > oe ime vee elma ae tt Pa ae St epeay | > |. SaaS, ho tes cyl ait re ; 
me ee: Be eye ae aa 52 ee as): pa fh (Ren ae Peg Ook arte : Be ciee ss We uk oe Ree co. rece ee as P ' 
ao Beko Sacee oe ce ee Se ee, ee ia SR Pade See i 
By (3. «Seem coi ae  ——— ae a oe oe See Pe eee eee eat Bes be pee LS ga 2 Ses ear s 
ot he es = Baa eae’ ese Ber ae eae ee as, 3 <. . SAR Ee lee Be SNR Seis 2 a a 
gh aloe 2 Sere ees cope Pty ee ae, nO eee cS ae Bere 8 es a ara. eee ees ok sh pas f nS ich no” SOP RNR Ae Earp 4 i 
ba a ee Dare wa Oe Rahs a US ilps oa mee fee Baie oe Sates ea ae Ree eo aoe ee ca 1 é of 
7 ae A A ae eh eas ar. i nS Se. Se aS to 4 SE i a "ore See Shr") pees TF tats seat i. Se TD Spy oh ee . s Ge ee iH ae 
Series sane. oe ‘ oe ee. 2. oe recs ny ES ogee Fae waite = © ee 28 Ate | eae a eh ee ‘a y Bes ts 
soar Sree a Bae Bi \ aa eee ae es te SS os Ga yater, ay ey bye ee. ae Ps ee eames 6 ee rte 
Yes ont anh Se a at a. ee Sa ee ie gee sy > 1 eS eee ys ae East ee eae See he ae ae “Sa Ses *, 
Peet ag es ee eS ae 3 cee ae : erie pt : ale Be cere. em mies ges = eae OM m 
eae ie pine, Bae ee: ame 5 Ne eeicetans eae: 2 ences een es Per one aa BD SA oo: ae EF 
3s. Ae ane igs Per oak - ec: aie Es Ca Rae. oe Beles oie al Pe % Bebe sore eakg fe 2 Oger > Peta ger eS ar 0 
Va yet cc lea Same ae So Ne Se eee il . a NR oe RMI ee Chetgge see 
Siegseieee eae iietane, Tame hea Seb eae PE in al a) ee Bas... aaa Dee. Saar 
rn! iS Seaeereme S| ete ae Be ae ae es Sake) aaa te x 7 “er Bo Bee ical ei i, * ae  Silee den © 7 See. aca : a 
enone rae a ete Sree Ph oe a ee a, 5 pee eae ape Nay es ial Pe ae 4 : Pace ees 13 Pee Sie re ame q 
CESS Ap See elite te i gM 5 2 RRO fee S Sime Sie, 5 eee oe a Bay ee i a St ee Rik ae } 
Ta, | eh es ame 3,22 ee ae Ae a ey Lae igs) Me ca a a eats ee ie ae ee S aa 
eee eae ted ae ee ee gigs RI. Reem eee chem sere 5 By 0 os Meee te Aa ee 
eee t Bios Fe be) aie oo a Nei ees Py See | tamer eee a i BA oe eps Sag Be oes ier on er ee j 
is pie Sa a Tae | aes See ee ae) ae ae F Bede cage ty a cat a 
a a Bena i ae “eee «Ramee 4 Ee Ae) ee ee OS sca By ae pees ios HS PU eee eS ea a Ts ee 
aiid beatae «rhe tg 30 teh | ~ ie eee, Ie pen hare oe eee. - | Bi eee ee ib ‘ es ane aes q 
a ORS Tide Sona eS ee ee ss, ON ems ed Bh a ee Boe canes aie oman (a ae €§ 
ie Ret i ec es ee ae os. ha ae fee ee ae a i ee ae i. See met pe” ae © ea EN 
tee ies Ree Se rs tae ee ei eee ee ca See na © ec. cee Te ee Sate By 
ea es) ae Se oi oe Weaenea) te 2a Be Rte >. ie a ae, mee 4 =e. eae: eee Pree, oo: cite ae yt. Bee) Wane. 4 
elit. ada eg 2 eo Be ce eae), aa ee ae cee. ae ta. hs Recs Maan pe pean cee rast ge aie hes) > GS ae 
a ay 1 See Be eS eS ee oa ae fee ; 1p AR eee oe mi: ee ee nee) 
a. ae ae: BE ur een eee 5 a a a Re 8. Rete eres ees Wh ame <1 | ome (ee: an 
we oe Bes ES eee es: 3 mee se? oS aes ‘Tkad ae aie ot ae > Ses Wee eG he ee a eae mak re ai te eae re 
ze at or coe ae Se eee. ee! eae BS a eR I Aa eee ae esos Me SS ct Re 
Pee: yoy eee. a, a a es IS ae 28 Piette eee ge 8 A 
a yee At pa ear Sia oa Sp Bere cee a VES, eee ee oe TS Oe 
i ee ata ao ee Petia ae ie SAS Se ad ae tO | eee aa te = gee i+) ee 
ae eae eet ge _ "pS ree ar Be tee me aa i * 4 : ee ae Ye ae Bice Ps sh eae “yo naa Cu aeege vECrU q 
oe ee aaa: Byes) 2 oh Tiki tinis hee Sir wees 5 Sard pe i iat. ae et re Cy = 
ae: ae rar an Bie je ene oe Rec ls' a eee, aaa ry ar eaiaiel aaa ae. am WS oa 
2 nll Sees: eA ae Be ne gta tee 2) ERR MS be re ere oe 7g veer SN ea a 
dre Sa, sigma |. ek eae ee Ber, gst 23 Beet fe Pets . > eee ima: a ee 
Re) hs, ae ala eae ere nee he a Bic. ai cae ae ee ioe “ae eames sea 2 Rear) pkitig. tae a ae ea 4 
2 2 ele. SE eee 2 oe ia. a Te ee oy. eee meee a Siges J ages ree g rs oes ey) 2 rey 
« ae > eh Ai Xs ee ae a he? We <2 Bt ps eee, . Ao oe z Wetas ae Paty ae 
eee. <4 ‘ a aoa Sa eae Sage mess 14t8 "ee ane ot as ae bs ee Aly eres: i dae Nigel EA ans fio ee q | 
ee: rain oe pane hah Pet Ot eral in ee “2 “3 om Mor es E BN eee ac ad il fee Sees Ween a Beco e x5 Ye San/ ok eae ee = a 
Se imeEN AES hee Seema 9h. 2 Ze eee? Ee 2 eens. ent Geceaegges ss . aE Parmer non mes: 2 eS 
ae Fe ss aera ho saerec | ame E pai es 2 Se ae eh te a 2) SMe Sos ee 2 Bo. 
Taber ae Mie ereeed.. fee pea “pee -< eet | ales Bc, ine Seg parecer. 4. Seeman go Buea ey Be Bee 
URE be > gE 2 tee a Dis, + eet ees | Bie ere.” -) y. Meena he a x een. eee ‘ae epee 2c | 
See Pay cai Uy Aegean Se Aoi ee a ee Te . me ka ee oe + DA ae oo ae pet -, _ ae ee ea Svs Gh ee ** es Diets oa { 
ie ere? OTe a as re Toe eet Ae ats eee a eae te eo nite ac Seer, se Bes See | 
a Cee ont ae ea meee Se 8 a ieee Ot at gaia Boe. a tae. . eas 
ata E veehaees mn = ais Se ee Bur 2! DAES ax ee 
recs oe Rast fet sult eee aes; ees. oat te a b* es eae 1-0, 9-9 r mee aes. * a ay a ‘eect a at 
eer te Sass 4c ook 2) eee ait sia eS se cS, “0 aie a ae Dh SR NG See Ween 3 
A IPAS Say cpap ec ake: « - gta eee 2 ne | SSIS N i re <1 a E Miers ae Be ae 2S? aan — 
fe 2 SO See eee 3 "ees, S| ee OG 2, ko am i he eae A ES | (So: < ayaa 
Fi Se SA ea sgh Uc ee = eae ae Agr odP ee eee Sy eapia ae aaate Benet Ae 3) Ga ieee) aie sites: +) ae ay [Scone 
Gis ak <P pe ea ae pee eae +, = EE Be Se ee Peek Ae ts ae Be eso cer ig: aa ae ee Re Seen 
ce (ae saad Be Bh. a eas Cea : glee ai 3 fa ae ry es ea gue Pe Tan tperer ae Mees peaadels. | eae aie eg 
eee ees ts ae Sens Ne gneh ahs oe oS) ; eee I Ae aS ae io hehe iy etc pala Ss er Hsu yee os 2 hmatasteees Aira 
pee memes aa fee Seer ey ea Rises aca eee! oe ele ean ce 
ip ch. eee | 2c eee a WE es re Bed pa Eee. ns Sees tia - pace gta ote oa a 
A amma ea tee Sean. a foe Se Sr cae ic eee | ; ‘ AE Nea! eg 
p a <5 near aaa ‘eae Sra he Bt aibeee et, > Sees See ty me PG ere ee 8. 5 Pr TRE p aie casey 
Rape.” Ne ¥ eo ae Jo eae! hs 7 ae” ee a coe ae ‘ af Boe i Ses Bry ACN A ite _ 
a AR a SES aaa cree te} Si Fabel Re ices sre re oe, SRE Be Becen Depa ss oh 4 oe. ne ee ce 
a i, ae cei hig eat ae a (See bea 2) So. es Be) St a aie Fe ae ee ron Sa ee Se 
ome Rte AT es a Aa DS seine Mt Negtbent peopel y a. maces - 5 i ee PEF i finteatcn! “€ MER Ger kde Lea - a J OP teehee ard. 4 
4 {> oe aa sag dg a peel es Seege Senes aoa Rs eae Me ae eat Pere gen gee. se ES 6 4 aie (A cae ae Sa ‘ Spy: eae 
2 ana SSR Sy Lc) po) Sos: er ae areas 2 ee 2 ere Ny 2 eS "epee Ae echt EDF aS a te Boel ian “Fg 1 eee hay caper 
: 3 vcs 3 ee ia teeppes ees, ies Gt <i 2 ar ae wee ee ae bees = rene f = Sune PB Cone Tha a: eee ema PEE. Fs 
yee Ai te ESAS gs ee ERP, 5 ia ork aaa eee a Jue Bray ee cee ee 5 neo" tre ee yy er on a Begs ss2) 
Ss), eee es paar orteatie ot .-) s eee Ae ae  _ Py et Mle a ere gar ae aa Ree i 2 eae | Ca Dee > Sei Boi ae 
By Roe <3 pages nna :. s : CN ee is 5 y : ees ee x bi} a eae J Fired: | eer oe a ee 
2 Se 2A oS pe 7a aa toa fee ae ei kus Bee ot “ee re ae mi ~ Reese a ea et cay | Hear» sone Ie 
: SE At SA oe ar Bt 2 aay See ea. 4 ts SE Sa a - cw oe a ; ro 3 : > panne 
Br a eo Se Sia nee ee ene ieee: |” | RMR CR a 
SE ceca ae ee : ; ones i's Ces es 52 Sees oe by mes ce! ae Bo 2% 0 ee cae 
tis. yo es Cees BS oe) > pee meee ba ee eS 
eee ee Pe a . fae “ Beet 3) it ids i halos pa! ee aN fe! et) af > re SS as See, °F 
J ie oe ee see OS ee ga) ~<a + ee pa, ares Me = bear > ae r Eee aren 2 Bets @, hee ae ' 
¢ be er Se has *. hee Pace ere ee Sig ‘é =e bo Be ic: a Pe, ea ee ey 
ae i ee Ce eae eee: ic eee ees Ske ns 1 a ed Ba Eh rear setaan aie ae se he al Ea ee Ree ct. ae 
ee a Bes 0 fs ne CE a. 2 eee hg (2 Sas ee ;, ete Sion i) ESRRM en Aa. fees See "a 
a ses aa a a one ee pa aot de 2 ae eetnenes. ¢ Ps “2 le Sea eet “eats Sli il ‘Se aeee | | Cars. <a mone = 
MONEE - tee 5 UN pe aa ee ta: cia See oo a he A ie, eae, Ae Peer ES oe Baa genta ACR Se ao Be ee te + Soo ames 
eas [——————s me jeans "ee oo r Viiencat ie Bee a a Ce Sis oa =) SRS os os he sd CLaeemobe = ha Sy ea aioe: | Asan Paik: ea Aenea eS 
Be. Seed ee SS aes es ee 5, ca a aay aaa ge: 02 1 ee iy eee ar Bat epee hea ‘ ees, ovina se eS . A Mie eee Weta.) Sa 
Clee & oo" PE ees 7. AT i : = el Tes aes PE ae ie ee yy pat ee SU ages et in ee a eter ate at ie | ae LOPE Tass Ria pease’ A 
Sig... | seiner a ce ha A/a atc i Oo a sa MNCS i ME i SRE vt Fs Set 7g Rea Ry Foc sap Hen see Soo Te ee Sees ene h aa. a Se a ae oe ae 3 
Boe ie ee Re A cae ra TNS Pee ase a ae Se ete en faint: Bie Ch Sarg ee dient Mo Ts Bac: SERganne ts MMe oneal S ae eae sie 
Swett) alert ae y : terest ac MAS aetna shee es ite oper Per ile MRT oe erecta. Wl bss 25%, caren Del Ena gtrceg bape mas et ANE Ps Paw eae a 
i, AP aA sth ie Bi ic ghee ear ES C0 on Sy eas a eo ee as bt ae ee i Ss ree By ae Sees hen, —" tae ieee 1} oh ee 
shes a = cr ws i, cL Deh hs Tate ie Se’ a ae . eae Ee Ce ae >. aa aoe en Se Ess = ae) oe Sg Walcot % Ae ne ae —e 2 7a a Pate th 0 2 ny na en ,! 
be emer: None Ee Bas gi 01s Se Oi Se ae Paar ges Tat yeaa ere 2 ame oe ote tea. Ape oe ee ph meet Fe Manin kes: i Seam yeas sglebeeete } eee. . 
¥" rad a Teepe, ak GER Arg i een. 1 Sees Bi aly, aca tage = fs OP ge ea Re SS ae ae a Se ee goa ne Neotel tN see a a ‘Svpemmresoes S15 ieee Ee aig 
Setter, oe oe ee a cote Gee i eo ae Were esi ae : ae a en) ee ere 
Sins ip tad ad Brie cS cee ee Saat ete te. eam or ee i (eee ee mare 
ethane. am feet he ae Boek Sepa Sa Be Scie SEaoteon :f. ; ee sgl’ ee Meo 5 ayes. 
= BEAR et Saal A Sea re ee yee 5, d eS ee eae is ge . Wear we mae: eae ga MM: Fo) oa : a 
Ei hoe ee a Be Soe + "es Siemens te Sa et pa Pee eines Pe a a Shots. err 
Spe taut, Cae og 7. Seay ei ae a oe Bees)" ° * rae yen) ia ght eavee, Seas eae oe am agea >) Sel i 
Depa cre es a Wee ny y SoS omeemes Nemes op oa oe eo a phi ote Ree as Cane ae see ech 
oom Rte x BS ce ee Be Sanam. eo ales Dog! Me <u rca es. 2 =a ale ei ry pee ee 2... age Panett 2 eae ene, aoe 
ae NC eet, aes aoa ay” ELE emma soo tk | (ORE we g'  Sopeee ey ae! bar sate Ba oe Oe 1 7 eae See i eee 
eae Ree aN eteae Be sane Nags igs, 3 Te ee ee os ae os ey aes « Bs ee TES 
oy Be Peis pc ee cet ere 2 ESS ae Be Ee ee ae ts Se. oe es pa tes ie oat 
ae ah Se sg Ahad eee ere ekcae A, ee sere (SSRN heed \ SRS rae eee Bye Bg ees sg eee <- ee reed: Fae 
ae a oo em bee Fs a ee ei et Be nO ee Sees” re ees. Gael he a 
aa Bee ete pi eee Se ere pi as Ba Seana ceo ania Bs eee’. | ae ae a 
Bees. 7 | SEAS is Borers Fis m et Sp emer ee il ee a "She 6 ck is ae sit eae ean CUBE, se a OS ane eae hee ee eee 
at ee, ae Matera > ee 2 ee ies eae A VAR Rares BEF ao oe eee, | Sige See Soe 
a a SR cS eee ee a". ToS ee reece ate oe eee (a 3h Si ae pcbgem SS ie § 
ks Sean BA Ss LS ea a es: Pee i aa Bas deen any as PP eh ‘<a Faas ee aa ei 7 } 
eats. Bie ae Reeete oes ee ate i ore 4) Tae. Sara ceili Cee 
Fok fe ‘a Sapo E Bea ee pear a ieee ore SEINE ae a ha ee See . rere 7 ae ae sy ok a RR oe a E 
Si Cs ae Shake Shee aa. a pe Me, eee Ce AE oe eet eee eer ae 2h haga. eine a) oan 
vs coe SE yam eae eg. Oa i) em | ETE hye Bo St aera See hc bc > GMM 5 2) Uo peg acs, , Ta | 
Sree ae Ae paneer: Wares | tage ec Sram eer As ad age ee bg pau ott A seas ho hers a Be ees So. oo 
ee eae Pee Wee oe am — ie ad roca eek aes a ee Aes eee. eee aac ak hess, ys a 
ie Sik aeecn abe BoA bee: ae “Sees Ripa 2 Se. es pet ee rig te Re eee Reet yl (Zee Pore ae on 4 
he i ae oe : epee ; Tea 1 oe BS ha Be Diy." ato ef Rr ee er ee ‘ar wi eis rs Mopar teg See sh eS 
Bes = Spee le ae ete ey age 7 SC aeeiaeiars  - aie Be ee oe sae, as), ed RD ee Se Be) Ee ey a aS 
Pee £8 5 Ie oe ey ee ke Warrbess Tayi? 5 a pe t ° ‘ Sag se ia a eae cd) eho ot SON eee tee pea, a : 
<i Res 2a Ae = Eval eens aye 3 Mens Rivire) s aie Pees SAY pee * aims, ‘ oso, = page A gor at hs patois Ss ist 
1: Ua al Sa ae Beagen ec > fe” «aR ORES cre, oat se Bie eo mA HDs pavers 2-1 ooo ae ae rte Pe sega Piacrer ts: tea) oe 2505 ae 2 
"RRR oi ) ee e gi ie ST pea RON Oecd Sammie yeti 9's = ly AR ae ently Beis SG |e 2 ioe erarpea arts | er SoS ot ae eM 
a ae eS ice es a) cle ae = Eiket.. Boke ctigge: Beet tee lame ‘pease ia ae oS a eee Sas SEF, EI rae | re} pan ea ane ott Sa 
~ ei Se ae 5 Leer aty a ie Brg is eh Pees Sy SERN ere ae Ear eae eee :- eel ine rode rate den as a eT rics: bauce! © ey 
Ss. «POL Ss Aim cies &: baie“ Pipe ics eC beaehat:: aan ; Sibi eure ie na Ae: ; TEMG, rots ee ram < ur 
SME RECS iS res ie - S Beis: ae. ; Coppers crane os ae re roe . ak ieee P od Risener py ee nay Sorex CBiacg os bt $ a 
> ee etme? 3. ara oe eee lee | Seer ene Ro a oS ae a ia ee A ae 3 > "ieee sp 2 man Salat: aa Bs bie 
Narco ai pe er a [6 pee ‘ager aig ae te eae Ree. ye seme. ane T _ 7 Ss a) See acral he erty yr ea 
5 giie a Po (a ee Be aie <a ae laa Seas Pees A la Pan + BS 2s ae ene a a eee? <I cate ; 
Be 4: ee Ur la - ae a uplae ae ariepiea thao CYMER Sli a Se coe hee SD So 2)". S, 2 aaa On ae a Bay FS Sees 
Bae oo py Wy eae > op Senge ooo pee ae 7a. ee ae Ee ae Shines = Bile Pete! say Peas aes ea 
Bat meee. ota a |) omar 4 - PNEONs, Eee ee Ch Sa ea ea ee Sis a e) Bae 7 32) Ra ae» ee? ae: : 
ee = 'G ay eae oe Pe 2 Se. Bo eee gs o> En Oe ae ee fe, or aad aie ae Se TS Eane ik eae SEE ogee ae. | 
er, ie ae Be Set es aes: Rs Sa Saat a” | Oaees se Geeks (ote a eet. bees Rae ae ae <a es, 3 ee BE ds ae = ie Se 
vas > aa ae 3 ape a. epee ee. she <* SNS St Seale ha ear ee Bee iy» ee eae re Se eS Seem 2 t 
1. Se ieee S ae . eer" i ais ise, eT game eet cs cee se icpe Heat ge tea aon | ae Ss fon Wea ae = ees 
ele Seema ae eS eit oak aa OM her a Re tS a, 8, a a oy age AR co gaia a ad 
Phage ce te eee a oo 2 ga. saleaMlier ae Bate ee 2 Sale oa Samatisait et PPS Oi ana i ig 2 “sp Re ee s 
Be Oe ee * 1 22 sa Sige laa re are ey ines Sg Pe Cae F Be ihe ieee 
: Bees). Rea Sy , J nes Be . | aa NRees, SS Seen AS eee rs aa een oe 2 a Gr Bee 4 
+ a Ries + soe Se. ae Pec Reeth Maas ss 9. see ma wa Bee i ee Bea ee aa 
a Fen =. a ee ae ee ae Sas ck ee 2 ieee, ye ees) ae CR hn. ~ Sao cans 
5 rac ota ae a a ays —_ Bs os eee ee STINE, ana a Mb inse Be Ee oe oo sav PS ela Moth oa kteu ee, ne 
Satish santy Sint oe 0 ae be ee ieee “Sie pee ee ae oe Be ater Frage aes 8 PSN Ges ees re: ee 
ep Pees ie ra ag a page es a Bs 5s calla . SO eR se aoe Pam! = SES ee > met “ee Beta sg RR es oie aaa a, 
LE SCO ae reas 7 BA a” bs a 2 ak eR ar na ae ae ae Saree gts) hee 2h Ne Sse PeT =  coaiala rc 
Regi ees ae Sedo.) . Te lee ioe aie rt 2 eae ree on op am athe. ducenuer Gene, «| a ale iaiatiaae 
Dal = <a See are ae Ss See. * ag apts: Pee, rh sete Ap aa) eek | Face : L * Epa Mie sae er jae a! =, ety 
be eri Besa eee ei et RES ¥ es mine: tai A> Teese meg Beet I 7, era er years Pa oar hele ite 5 vs a. ae i. 
Ps ere eet ote aa lege ee tae ae aa “ie 2 ee hse Mee tar em es ee ee eg are "fe SS 
gents ees Ss se ee ee Boks ee, Pegee . Sie eee aad Et ni i ee ae 7 “gS co SS aaaemen rr 5; aa am ee \ 
ee | Saar eee peace ns ae Be et a es ae Bis 1 “aan a2 Pre cy ad aie aaa 3. aa a ee ee 
Peper SGA oS ee eke Oath. iis ee as: eer 4 ee eee ao soa Ree ee ee aime a ge 
Beet Sax Ree ae Sy tees <M ae ar ae ae cc cea a SES.” ae ee ae rc 
Be aie Om pen AOR les Byte SU Sk. Lat eee mee * ae Bae ZAR en Ree 2-8 Fey 2 ie Seeman 
Wea Sines eee ed Se. oS. ee oes _ Seer Sie ia ee Sia PF: NEA oc) Fg claet eters ae: ee: ee ee 
meee re So ars eee Seana a CRG ee ee af Nien te aaa erro ls Sake oe “eg. Pen fo ae aed 
Bec Uh ee ener ca. is: ieee een yaa att | 7A 2 aS ae Sine AF Pea “Ye RR I See Be aa ean ee pre ae 
Shi 52) 8 ee ee ea > =e ACG My hy her Ae Wc get te 9 ag” Se: a Se rela iela rae Th ee a 
By. es ee =" RS «| Te ries ie? ass RUIN tn ay 9 Se ares pet ee on ay f: ee) a Bo bik Pee ee ene z 
re ae oe oS ie) Se aa tas PU ie el Sgt Ce 2a ae d : ue ro < ee Oat sas tet “Reng giea gae 
pia es rte: us Ss Rae Sains Cites ~ ene: Noa Ae si is rere. care! 3 BS ge See eS bs. Beis Wee ey st 
7a). eee wodbenmme co ete ate omer aa Or Me cae glee. Caer SS eh criti : 
. Ss eee ae. Bees ie Fah 2 hy cre SpG eae, Ae Ye Se Seis, ieee ee + ape. es. |. Sas : fp 
aie SEE hea 5 ae OE ieaentecet s,s ‘oto _ Maa” er 2 gona" ae > ig a ea ae. * Eien ql fz 
Hm Sir rms poles ae Be 5 ee ce OSes Sth oem Soe a Pee See, oh es ay a 4 
ae ane ce hak Te a “SRS Sa iF aie ere = Te oe a Feo! © Seer | Cegenge | pRieaMi irt aaa ' 
RS 8 Sy eee Ss ee > a tae: os as eR eee’ [oe a Sein eo. perc’ area CERNE IRN itis nee 
lage ameter | oi Pieri haste), ee es oe oa ip ae ako 2 oe SEY A 2s Bn Mga 2 Ba eae - ee ee B,) ae Ba 3s at eu Pate lt 1 
Sena etal. take ar see ON pe Pak 5) @ eae “eas 60 eo me ee 5 SSS Sea ka a 0 an ciao ae ae eee te 
<a hr) Shae ae Ste Geek sits ee Hie, fn a et ee Oy are hts it pee aneeh at eees is Bos. a /@ pore i Baie Es Eee 
oO Sa pial etme ee eae La ee ae “Eater 5S ue ee TOE ERY a3) it eee ome Bec eae Bee ig 
Geen Fig aera Samer S - hs ae pe. cc eee pitas eae, Ysa” eee Bee - Sa eee Bek fs clay wal a 
eer ee i i) BN es. Se a a aro. am ae Rees 5 See he att geno, Ss bag “ Po eae a Bas dee ey inal (ose eee 
ae eee Soi ae Bo ie ee * os ee opt | Re nt rae sc es : a lly Steams Wes Spite he NO. $2. eae poate aaae 
ie or ee (ere a eee pase ta Pies aes ee Bi i go eee mn at es 2 ee | isle vores Ree ae | 
Mase f. Ape ee. SS RR >) etna LRN on. ch a eS PR DG oo Bc noe ane, ie ME ft a see Sigel SaaS te drama 
BR oases ee a SOT a eae ee es aetna Po SS ei 2 ee en So Oe er eee “te, et PER Se Loess 
page SUM) Seen er tae tama Sm ee ee ee el Ube a sce oes eee aS Rete) Raita 
eens chee << os oh ees Fee a Bm 0 o> baer ee Fig | Re tee rps en es cy eg ss ete i cla aes a" cae cele Se 
See yr. ADD (=. > ee eae Sil yes cay tal Seta <n = rn a pe SOE da ie SR es ee es See ae eta AST iol 4 
Fe ee aes ae ee Sie Be a Yes Be. OS Reemerteg eect poten ae NER. REN ST ELD ea 
ite, >! CRI a Eley: Hk ot Pea ee ea anne ee ae Beco hs ech te ve ee Pe. ae “Tees oe SRS : 
Bee <a To Ga eS Beaks Sq tage eb se Se gaene Fiera iva A FE et 0 gi: ee are to: oo. Sea ’ 
sees et ae st: : Sas, as 20 ae ee (es aS SES 3 o> er Meer cate Paes. ate ae ere 4 eae Fi ie tial ayn ay au 
ey ey eae a San Ra eae oie! eae Bees See SF i as PO aie an Ri oat teem = 
qari. ‘ape > See eee _S-  eSareee 1 Be aptee pee “ih PRR eps aie: se ara sa) eg 2 oa ees ries <n 
Bese ae ee eee ‘See Beem, as Gy ok Bese eae. 7 RMN SE aS Melt : a 2 a eS 
Seco 4 ies P Jeg ene Pier 2) ee aie i oy PN, oe BUS poh A SERE, eS oP roe ies |e See ~& a er me oot Cate eg i a” ee is. oa 
Boy ies Bask Pee |; y |e Renee OE eat PERe ae oe Ba eh eae i re. Renate, OMe ta ee lg a 
A one’ eee eae, Pecay hn ae eee ie Bini Rage ok.” ea, | eye eae ER, a wh ae Bh > AGRI 
Pte: 4S! “a 3 eee ye See - gabe tient tenets he pes Bear aye Pitan aaa.) Shgles ia: Se hie US| 
. Re eae eee Cs, ci pal 24 Megas cee tse tae 2 ae ae Seagrass Cte 
<a ean See eS in Baa ee Sr ee Mies Rats, ery “meters a en a an ae rh Rone ae eee: 
“bla Ties ae 7 iii. PRES: Se ee aN epee Pe eee, oe Beckham 4 
BCR ee eB ee ie Pte oe a pe oy eam. ech reno el Re Ge pi ale pee 25 : | 
tien ea a aaa Jae et eee Rag es aces rea y a aa. ie re ee tae ina sha ri ih Candela Da: Meanie { 
oe Res. bho aaeee “Se. fs ae te 7 Sees ae . “Se. ee aa PS, oe aac Thiet ye es i 4 
oe = ae Ste Bes Bib Naeem 5 aa ' : Paes UST gare Rae ioe Serra a OE? { 
Seep eed ASE. veer << 5M RR iy) eg el Bae, ae Rane Oe al Bis ae 
Sa eae ae pees ia Pres e es a “ap aiaae le > teers : ee : ciel pene pea tage. i: i. - Sega ee . 
oe, i SSE ee ir ana apres PRir lente gee 2 ae pee SEAS pag Sy a ey: See ee eT a Se = a a 
5 SO Sees ee Le! res alae Ree oe Cae aie es eh ae TOs ey ieee Ae Ths DOF ae bai Shade atte Le eee bh ia bp ean As 5 Gas: <o" anemis oy aie 
Te ae eas Cerne eigen 2 2 ibaa ee toh (io REN! ntin, - SeeeN a cane aati een 
Thre a oi F es ea Be ae eae 33 “Sete ee RE A yesoetee, = 3, hoes Bae <eWe "SO a Se ana gee, - Gate eS Rong ss 2 8 ag aie Beat Phe pi. cies ove biet '§ i 
<< er Ba Att ie eet Js ieee Bee ree SEE Cos eS eee eee Sota a Seat cals eens sic a See = ee jaa 
eee ie Mic ape ie ie Se oe eee ree aes oS Bi : A vies Li ae Uae BRN oe, CS retell ER eee’ 
2 bee ee > ‘ ee) ss gare oe er. Bee aie ae oT ad es e \ Sane eee Eton t) a bat 2, eee ae ES be eat 
Moers ae Rec she : ee tee ee a db iy Sa ee Ey eee c- aes Be bor A Set ae ee a oi Sp eeemaimremes «2 CTyRRS rees 
I em Sg G8 of ee Dente euaition (eye oe” sSaggeeae Sy Be el Sameer wes a Re et PaO Ae > 
ioe aii se Ta a is eee: ee STR Ba g eee eg ae BE ee oe ees 4 he NT Ae - 
Rye 5S tReet Me a aaa aati ay Caaerer esp ao a. Pa WS eee aR an See a 3 Bice). SA es aes ae be Pek ae 
Peete a SEERA 0 2 Sig gemini et Sea a : ecg Se, ° ee ey 
g : Ce a ey a Sein, Ab ay Beet 2 aes a ee fe Pe ae ato Peete nge, © et peak 
Bereta ig ss vane ¢ Pate aii SS ie eens ties oe ee Ue La ves 
ae Sam aR ae Setar: sa ag aie Eien Oo ae 


234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 


CEPTIONAL DUCTILITY 


\NICKEL STEEL WITH 


| FORGINGS COMBINE HIGH TENSILE STRENGTH 


Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods 


IQUENCHED AND TEMPERED E i 


Description Melt Yield © gyemste, long. Rede: seneataied 
aie Pt. No. #s “ oem % in tion in 
per Sq. In. Sq. In. 2 In. Area % Car. Mang. Phos. Sul. Sil. Ni 


Main Rod.... 92900 110000 25.0 64.4 31 78 027 026 .25 2.75 
Main Rod.... 86500 104500 25.5 65.6 32 86 034 032 29 2.69 
Main Rod.... 86360 104400 26.0 64.8 32 86 034 032 .29 2.69 
Main Rod.... 87850 102350 26.0 66.2 31 89 037 025 32 2.69 
Front Rod.... 86000 102250 25.0 67.3 29 82 035 027 .24 2.71 
Front Rod.... 83900 104250 25.0 66.1 29 82 035 027 24 2.71 
Front Rod.... 86850 104250 27.0 66.1 32 86 035 025 30 2.65 
Front Rod.... 89500 107050 25.5 65.6 32 86 035 025 30 2.65 
Back Rod.... 89500 107650 25.0 62.7 30 79 030 025 .22 2.71 
Back Rod.... 87500 106450 25.0 65.4 .29 82 035 027 .24 2.71 
Back Rod.... 87000 105600 25.0 65.4 29 82 035 .027 24 2.71 
Back Rod.... 88150 104850 26.0 66.8 .29 82 035 027 24 2.71 


Specimens Taken from Mid-Section of Prolongations of the Forgings 


The above table compiled by the American Locomotive Company 
shows the chemical compositions and mechanical properties of some 
normalized, quenched and tempered nickel steel front, main and back 
rods recently produced as replacement rods for locomotives being 
speeded up and rebalanced. These values are typical of replacement 
rod forgings recently tested by that company. 

Quenched and tempered nickel steel forgings provide high tensile 
strength ard ductility, combined with unusual toughness and high 
| fatigue strength—qualities which tend to obviate breakage and assure 


long, trouble-free service when employed in heavy duty machinery + MN, bd Ki f * 
and equipment. t C. (4 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 
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Catalog “C” 


makes it easy for 
you to get booklets 
and bulletins on in- 
dustrial applications 
of Nickel, metallurgi- 
cal data and working 
instructions, Why not 
send for your copy today? 
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Family Farm, Inc. 


i S LONG as corporation earnings are taxed at least forty 
¢ per cent before the remaining sixty per cent or less is 
| again taxed as personal income of the stockholder, it prob- 


'Jably is merely a moot question to think of incorporated 


‘farms. For this double and discriminatory taxation there 
‘ seems to be no rational explanation, other than the political 
‘fact that corporations have no votes. There now — a 
| slight hope that this inequity will be corrected. If and when 
‘so achieved, it will enable farmers to consider use of the 
‘corporate form on its inherent merits. 

In soom quarters it has long been customary to speak of 
‘corporation farming only in tones of utmost horror. Jt im- 
plies vast acreages worked by wage slaves, starved and stunt- 
jed by absentee owners of great wealth, flogged to their toil 
\by lineal descendants of Simon Legree. Actually, of course, 
success is the exception and failure the rule for large-scale 

farming projects. Strangely, too, the amount of horror held 
is far less in the case of communal farming, even when 
countless farmers were liquidated to make way for it. 

As agricultural engineers we should be able to lay aside 
the emotional approach, take off the pink-tinted goggles, 
and see what the corporate farm promises — not for gar- 
gantuan acreages but for the size and sort of place we now 
jcall the family farm. Certainly we can see more clearly than 
others the hazards, handicaps and hardships of purely per- 
jsonal ownership of farm lands and operation of farming. 
enterprises. 

The ambitious, capable young farmer who wants to 
‘start on his own” now must choose between the perils of 
top-heavy mortgage debt or the evils and uncertainties of 
tenancy. In neither case is there a natural, economic com- 
munity of interest between the old owner and the young 
operator. Neither system of succession between generations 
of farmers is flexible enough to insure sharing of losses and 
gains equitably through periods of price fluctuation and the 
varying fortunes of crops yield. Neither system is automatic 
sin encouraging cooperation between the man on the way in 
and the man on the way out. 

With land, livestock, equipment and inventory organized 
into a corporate entity it should be possible to effect gradual 
change of ownership over a period of several, perhaps many, 
years. It should save highly efficient farms from the shock 
of closing-out sales, and efficient young families from years 
of struggle with inadequate, inefficient equipment. It should 
prolong the lives of farmers for whom abrupt retirement 
too often turns out to be a death sentence. 

In some cases, perhaps, incorporation would facilitate 
the consolidation of acreages too small to permit the use of 
modern equipment. In the main, however, we believe that 
farm size would gravitate toward the acreage of optimum 
efficiency. That size already is pretty well defined in the 
dimensions of the better class of present-day family farms. 
Thus the family farm as a social institution, as well as a 
producing unit, should be strengthened by incorporation. 


Not That Kind of Labor 


ie headquarters office of the American Society of Agri- 
cultural Engineers has received an invitation from a 
conspicuous labor organization, asking the designation of a 
representative to attend a conference looking toward the 
organization of white-collar and professional employees. 


ee 


‘o 


Bei toe. AL 


The communication declares that its sponsor ‘ ban 
profoundly realizes that the well-being of our Nation an 
its effectiveness in war and peace demands that every section 
of our population must be made secure and placed in a 
position to make their maximum contribution to our coun- 
try, today for the achievement of victory and tomorrow for 
the achievement of a durable peace and lasting prosperity.” 

It continues to state the opinion that ‘the continued 
neglect of the economic and social problems of the millions 
of white-collar and professional employees must be prompt- 
ly corrected in the interest of the entire nation. Responsi- 
bility for enactment of a program directed to this end rests, 
in the final analysis, on business and government. Never- 
theless,” it states, “the labor group is prepared to help in 
every constructive way to enable our country to deal properly 
with this question.” 

With such patriotic generalities we can have no quarrel. 
But we doubt that agricultural engineers have any craving 
to ally themselves with an organization whose active ele- 
ment seems to have a three-way hybrid heritage — com- 
munism and crime crossed with a political mutation. We 
doubt that they care to enter the ranks of those millions who, 
while instinctively decent citizens, yet are dumb and docile 
under the pressures and persuasions of a militant minority. 

Agricultural engineers, we suspect, have no great yearn- 
ing to pay tribute for the right to work, to be told when 
and how much to work, when to strike, when to picket, 
when to commit trespass, vandalism and mayhem. We doubt 
their desire to be told how to vote and to be assessed for 
involuntary contributions to political funds. We doubt their 
enthusiasm for a system wherein tenure and. promotion are 
based not on work well done but on mere passage of time. 

In particular, agricultural engineers will find it hard to 
submit to a regimentation whose underlying psychology is 
titillation of the inferiority complex. They will not readily 
acquiesce in the repudiation of nearly every principle of 
sound economics. They will be especially reluctant to be- 
come disciples under the apostles of inefficiency. All in all, 
we expect no upsurge of sentiment for becoming a part of 
labor with a capital L. 


Power to Destroy 


URCHASE of a whole town of several thousand popu- 

lation, along with its rich hinterland, by a California 
cooperative for the round sum of ten million dollars recently 
was reported by the news magazine ‘“Time.” At first glance 
this seems a gratifying achievement by agriculture. But when 
we dig deeper and see how remote this cooperative is from 
the actual farmer, and especially when it begins to appear 
that the whole setup is simply (or mainly) an expedient for 
tax evasion, our enthusiasm cools. % 

If we are correctly informed that such cooperatives are 
or can be set up so as to be entirely free of federal taxation, 
it means that the cooperative is subsidized to the full amount 
of federal taxes that would be paid by a corporation with 
the same amount of earnings. With corporation earnings 
taxed from 40 to 95 per cent, this is no trifling subsidy. It 
becomes rather frankly a weapon for the liquidation of any 
corporation which might presume to compete, and exempli- 
fies the economic axiom that “the power to tax is the power 
to destroy.” 

In our humble opinion the cooperative movement would 
be on more solid ground, and in (Continued on page 28) 
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Where to Use 


Douglas Fir Plywood 
For Farm Buildings 


Research in cooperation with Purdue 
University is proving the merits of Doug- 
las fir plywood for farm construction. 
Typical small structures such as those 
illustrated have been tried out in actual 
use over a period of several years. The 
1943 Annual Report of the Purdue Agri- 
cultural Experiment Station contains the 
following report: 


“Plywood of exterior grade has been 
satisfactory as a material for floors, walls 
and roofs of portable individual hog 


HOG HOUSE 


Hinged super-structure permits easy 
cleaning. 


Brief Specifications: 
Size: 
6 x 8 feet. 
Floor: 
Two 4” x 6” skids. Three 2” x 4” 
joists placed flat. Floor %2” EXT.- 
D.F.P.A. asphalt painted. (Sand could 
be broomed on second asphalt coat to 
make non-skid surface.) 
Walls and Roof: 
Framing 2” x 3”. Covering can be cut 
with minimum waste from four 3.” 
EXT.-D.F.P.A. panels. Scrap from wall 
layout used for glued gusset plates. 
Door Height: 
32” at center. 


10 


houses and portable brooder houses for 
poultry. Plywood approximately one-half 
the thickness of corresponding matched 
lumber produced structures which were 
more rigid but were only two-thirds as 
heavy as similar buildings of conventional 
construction. 


Temperatures inside the plywood hog 
houses and brooder houses were not 
significantly different from those in sim- 
ilar conventional houses, and fuel con- 
sumption in hard coal brooder stoves in 
similar houses built of plywood and of 
conventional lumber, was approximately 
equal. 


Plywood houses were somewhat 
tighter than conventional houses, result- 
ing in less air leakage. Larger ventilation 
Openings were necessary in the plywood 
houses in order to maintain the same 
relative humidity. 


After four years of farm service the 
plywood hog houses and brooder houses 
appear to be in as good condition as 
similar structures built at the same time 
but of conventional lumber.”’ 


PLINPANELDEPA i 


TRADE MARK REG. U. 5. PAT. OFF. 


PLyVALL 
Douglas Fir Plywood im 
WALLBOARD 


D.F.P.A 
INSPECTED 


Ba 


(above) Sturdy, practical 
Douglas fir plywood. Only Exterior type ply- 
wood (EXT.-D.F.P.A.) should be used in such 


structures. 


poultry brooder house of 


(left) The hoghouse of Exterior type Douglas fir ply- 
wood has a hinged super-structure to permit easy 
cleaning. 


POULTRY BROODER HOUSE 
Brief Specifications: 

Size: 
10 x 12 feet. 

Floor: 
Two 4” x 6” skids. Joists 2” x 4” 
notched into skids 24” o.c. middle 
joist doubled. Flooring 2” EXT.- 
D.F.P.A. 

Walls: 
Studs 2” x 4”, 4 ft. 0.c. Single thick- 
ness wall covering of 34” EXT.- 
D.F.P.A. 

Roof: 
Rafters 2” x 4”, 2 ft o.c. Roofing 4%” 


EXT. - D.F.P.A. Vertical joints filled | 


with white lead paste prior to painting. |) 


Horizontal joint lapped 6 inches. 


* 


Farm Buildings are War Equipment 
- - » Keep Them Fit and Fighting 


* 


DOUGLAS FIR PLYWOOD 
ASSOCIATION 


Tacoma 2, Washington 


SPECIFY DOUGLAS FIR PLYWOOD BY THESE “GRADE TRADE-MARKS” 
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The Agricultural Engineer’s Interest in Farm 


Food Processing 
By Geo. W. Kable 


FELLOW A.S.A.E. 


HE agricultural engineer's professional interest is in the appli- 

| cation of engineering principles to the problems of agricul- 

ture. This is true whether the problems be those of drainage 

or cultivation of fields, housing of livestock and equipment, or pro- 
cessing of foods. 

The freezing and storage of frozen foods is the newest of the 
food processing methods, and the one which is receiving major 
attention of research workers, manufacturers and prospective users. 
Let us take it as an illustrative example of the engineers’ interest 
in food processing. 

The freezing of foods involves a procedure of selection, prepa- 
ration, packaging, freezing technique and reconstitution which is 
being gradually worked out by food chemists, bacteriologists, home 
economists, and “trial and error’’ specialists in the home. Generally 
the food specialists should give the engineer the desirable holding 
temperature, the necessary rate of freezing, the permissible fluctua- 
tions, and the economists should give some idea of size of equip- 
ment needed. From there on the engineer's job is to design and 
build a freezer which will be reasonable in first cost and economical 
in operation. It must be reliable, and easily operated and main- 
tained. It must be of a size and shape or type of knockdown con- 
struction to go through doors to the place of use. It should be 
designed with sufficient residual cold capacity to carry over expected 
outages in electric service without spoilage. These requirements 
involve a choice of structural materials, type and amount of insula- 
tion, type of cooling coils or plates, the use and size of eutectic 
tanks, the design of a single or multiple compartment cabinet with 
side or top openings, prevention of frosting or provision for de- 
frosting, an economic balance between insulation thickness, eutectic 
tanks or plates and compressor size, controls, finish, and due con- 
sideration to the place in which the equipment is to be used. From 
the standpoint of manufacture and salability the engineer must also 
give consideration to ease and cost of fabrication, shipping weights, 
installation costs and subsequent service. Obviously we have a 
considerable interest in the farm food freezer while still leaving the 
problems of design of compressors, controls, refrigerants, insulating 
materials and other parts to mechanical, chemical and electrical 
engineers. 

While many of us have worked on some of the problems of 
food processing, probably few have taken the trouble to list those 
that exist on farms. I shall briefly enumerate some of them. In 
doing so I have in mind that home processing may become increas- 
ingly important as war markets for agricultural products decline. 
Frequently the more processing that can be done on the farm, the 
larger will be the share of the production dollar that remains in 
the farmer's possession. 

Butchering is an old farm process. The farm spoilage of meat 
has been enormous. Modern methods call for quick cooling, aging 
at temperatures just above freezing, and frozen storage. But there 
are other engineering aspects of butchering. Hot water is a require- 
ment. Meat grinders are laborious machines. They can be elec- 
trically operated. Then there are tool grinders to keep knives sharp, 
meat pumps for curing, smokehouses, and running water for clean- 
liness. 

Poultry dressing in recent years has become an engineering oper- 
ation. It involves electrically heated and controlled semiscalders and 
waxers where temperature control is important. Some farm poultry 
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plants keep the semiscalder constantly heated and ready for use. 
Rotating, rubber-fingered electric pickers are taking much of the 
labor out of removing feathers, and doing a better job than hand 
picking. Quick coolers improve quality and home freezers make a 
backdoor market at higher prices possible. 

Butter and cheese making, in addition to calling for electrically 
operated separators and churns, is enhanced by starters produced in 
electrically controlled starter cabinets and by refrigeration. They 
produce the price differential that adds profit to the operation. 

Mechanical cooling of market milk is one of the most profitable 
processing jobs on the dairy farm. The savings over ice cooling 
often pays the entire farm electric bill. Modern milk coolers with 
agitated cooling mediums are examples of niceties in engineering 
design. 

Pasteurization of milk is still primarily a plant operation. There 
is need for a small, reasonably priced, approved pasteurizer for 
small market milk dairies which are now the chief source of milk- 
borne diseases. 

Dehydration. Since the start of the war, home food dehydrators 
have probably occupied more hours of engineers’ time than any 
piece of equipment ever devised for farm use. Designs flashed into 
being. Home food dehydration is now settling down to normal 
development. Dehydration very definitely has a place in food pro- 
cessing. The design of a satisfactory food dehydrator is not a simple 
procedure. Agricultural engineers tackled the problem and have 
done a good job. 

Engineered dehydration is much older than the home food drier. 
The Pacific Northwest has been using artificial drying of prunes, 
hops and English walnuts for many years. Prunes are dried on 
farms in multiple-tunnel driers with fruit tunnels 6 ft high, 30 to 
40 ft long and using fans up to 40 horsepower. Hundreds of thou- 
sands of dollars have been spent on experimental farm hop driers. 

Home preserving by canning may not seem to call for engineer- 
ing skill. Judging from the number of serious accidents which have 
occurred in the past few years, canning has not been engineered as 
much as it should have been. There is room now for some serious 
investigation into why these dangerous explosions occur in oven 
canning. Some of the equipment most urgently wanted by farm 
women are water bath and pressure canners that have automatic 
heat-regulating and timing devices which will relieve the canner 
from constantly watching gages, clocks and heat regulators, while 
insuring a product that is properly processed. 

Freezing has been mentioned. A great deal of development work 
is still in progress. Agricultural engineers have pioneered this field. 
There is need in the postwar period for some sensible engineering 
advice to farmers to keep them from being sold equipment that is 
not suited to their needs. There will be many freezers on the mar- 
ket. The American Society of Agricultural Engineers could render 
a worth-while service now by adopting standards of freezer design 
that would insure enough insulation for safe and economical opera- 
tion, refrigerant temperatures and coil areas which would minimize 
frosting, and compressor sizes and eutectic capacity which would 
insure against spoilage during periods of reasonable outages. 

Preparation equipment for processing also has some engineering 
aspects. Whether canning, dehydrating or freezing, precooking or 
blanching of some foods is required. It means equipment for cook- 
ing, steaming and cooling. For example, one medium-sized vegeta- 
ble dehydrator using small trucks loaded with trays had a hood 
which could be placed over the truck of trays and steam turned in 
with a hose for blanching without rehandling. 


(Continued on page 15) 
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Vitamins and Food Processing 
By C. A. Elvehjem 


OTH in war and peace man has been concerned with the 
B preservation of food for varying periods of time. In some 

cases it is only necessary to process the food so that it may 
be kept from the time of production until the time of consumption. 
In other cases the processing must be carried out so that the food 
can be transported long distances. In time of war the period of 
transportation may equal one year, or more under adverse conditions. 
It is also important to point out that in many cases we have two 
periods to deal with — the interim between harvest and manufac- 
ture and the period between manufacture and consumption. 

In processing as well as in production greatest emphasis has 
usually been placed on the total weight of the end product and on 
the palatability of this product with relatively little interest in the 
nutritional quality. The roller mill process for making refined flour 
was invented in 1879 specifically to improve the keeping quality of 
flour, but it is only within the past five years that a practical solu- 
tion has been developed for counteracting the loss of essential 
nutrients during this process. Before refrigeration was available, 
milk was preserved by making butter, but today we know that the 
most important nutrients of this food remain in the skim milk. 
Pasteurization of milk was introduced before definite facts were 
available to show that this processing had no deleterious effect on 
the nutritive value of milk. Fortunately today we do know that 
very little, if any, deterioration takes place. 

If we follow the developments in the broad field of food pro- 
cessing, it is evident that the farmers producing animal feeds intro- 
duced methods which tended to retain the vitamin content before 
the food processors recognized the importance of this problem. Im- 
proved methods of handling forage crops were developed so that a 
larger part of the carotene (vitamin A precursor) could be retained. 
The use of the silo did much to improve the nutritive value of the 
rations used for the dairy cow. A little later the use of mineral 
acids allowed the ensiling of alfalfa and other legumes, a process 
which preserves a very high proportion of the vitamin A potency. 
This procedure has allowed the production of milk in the winter- 
time with a much higher vitamin A potency. It is very interesting 
that this method of increasing the vitamin A intake of humans has 
been recognized within the past 6 months by the Council on Foods 
and Nutrition of the American Medical Association as a very im- 
portant means of increasing the vitamin A intake of our people 
and it is encouraging farmers to use these methods more widely. 

The tunnel drier, which is so extensively used today for the 
dehydration of human foods, was first used for the dehydration of 
alfalfa and other forages. The retention of the green color, and 
therefore vitamin A and vitamin C, naturally attracted a good deal 
of attention among the early workers. The reason for this retention 
is, of course, dependent upon the fact that the temperature of the 
plant material itself remains very low due to the rapid evaporation 
of water. I might, however, point out that this procedure does not 
destroy some of the oxidative enzymes, and therefore more rapid 
breakdown of the carotene takes place after drying than if the 
material had received a little higher heat-treatment. 

With the more general recognition of vitamins by the public a 
much greater interest has been taken in the preservation of these 
substances in human foods. Unfortunately there seems to be a very 
prevalent idea that all vitamins are easily destroyed and lost in most 
foods especially when large-scale methods of handling are used. 
We still find individuals who have the idea that vitamins are ready 
to jump out of foods onto the cooling coils of the refrigerator or 
the lids of cooking utensils. These ideas are undoubtedly dependent 
upon past experience, namely, that the most serious vitamin defi- 
ciencies have usually been encountered when a large portion of the 
diet has been overprocessed and that difficulty in preventing loss of 
activity of certain vitamins during isolation procedures was usually 
encountered. For several years every discussion involving food or 
vitamins was followed by questions about their stability during pro- 
cessing and cooking. Usually these questions were answered by the 
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simple statements that vitamins A and C are readily destroyed by 
oxidation, that vitamin B, is inactivated by moist heat, and that all 
the B vitamins and vitamin C are apt to be lost in the cooking 
water because of their great solubility. Little attention was given 
to the degree of loss or to the fact that the amount lost varied with 
the processing procedure. 

Naturally it was impossible to make any systematic studies until 
figures were available for the vitamin content of the original foods. 
Many of you may think that figures for the vitamin content of 
foods have been available for many years, but this is not the case. 
It is only within the past 3 or 4-years that improved methods have 
made possible extensive and systematic analysis of all foods. Attempts 
to tabulate the vitamin content of all foods were started only a year 
or two ago. Even before these figures were tabulated there was much 
agitation against them on the basis that most foods were processed 
and cooked before consumption and therefore only the values for 
cooked foods were of any significance. Fortunately these objections 
did not hinder the necessary tabulations and in the meantime impor- 
tant results on processing and cooking losses have been accumulated. 

There are, of course, several approaches to the study of vitamin 
retention in foods. First, we might determine and tabulate the vita- 
min content of foods as they are ready to be served on the table. 
Second, we might select certain typical foods and the most common 
methods of processing and determine the average percentage reten- 
tion for each of the vitamins. I am inclined to favor the latter 
method although I am well aware of all the dangers of making 
generalizations. The reason I favor the latter method is because it 
indicates where the losses occur and this gives us some opportunity 
for improving our procedures so that losses may be prevented. Even 
in the latter method we encounter certain difficulties. Different 
samples of the original food may vary considerably. The thiamine 
content of pork may vary from 0.7 to 1.5 mg (milligrams) per 
100 g (grams) fresh meat. The ascorbic acid content of raw toma- 
toes may vary from 4 to 21 mg per 100g. This difficulty is largely 
eliminated when the percentage retention is calculated, although 
the percentage loss may be different when the original food is high 
in a specific vitamin than when this value is low to start with. The 
calculations may be made in one of two ways. The original sample 
may be divided and the two parts paired as accurately as possible; 
one part analyzed directly and the other weighed and processed, 
after which the entire sample is ground and analyzed. By this 
method, it is possible to measure the total amount of vitamin which 
was placed in the vessel and the total amount remaining after treat- 
ment. This method is especially valuable when you wish to measure 
the amount lost in the cooking water from vegetables or the drip- 
pings from meat. In the other method, the vitamin content may be 
expressed per unit weight of dry food or unit weight of protein 
before and after processing. In this method a small aliquot may be 
taken in each case. However, one must be certain that the aliquot 
is typical of the entire sample. Serious errors have been encoun- 
tered in studies on meat by taking a small sample of the surface 
of a roast before and after roasting. It is obvious that the loss of 
B vitamins is greater from the surface of a roast than from the in- 
terior. The latter procedure is more applicable to studies on large- 
scale cooking. It does, however, involve the extra determination 
of the dry matter in both cases. 

If we are to determine the loss by any processing procedure we 
must be certain of the vitamin content of the original food. In 
many cases the loss, especially of vitamin C, is greater between the 
time the food is harvested and processing is started than during all 
the remaining procedures. This emphasizes the importance of hand- 
ling the food properly immediately after harvesting. I will give 
just one example to emphasize the importance of this procedure as 
compared to losses during cooking. Fresh spinach may contain 
80 mg of vitamin C per 100 g, but if it is left at room temperature 
for 2 days the value is reduced to 23 mg. If special precautions are 
taken in cooking this spinach, you may reduce the loss from 90 to 
50 per cent, a saving of 10 mg of the vitamin. But by proper re- 
frigeration prior to cooking, it would have been possible to save 
57 mg. Little if any destruction of the other known vitamins takes 
place during ordinary handling of (Continued on page 15) 
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Problems in Freezing Foods 
By Donald K. Tressler 
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very popular at present. Most of the locker plants have a 

waiting list. Used freezing cabinets are selling for more than 
their original cost. Both city and rural housewives and also farmers 
are preparing, packaging and freezing foods of all kinds. Interest 
in freezing foods is surprisingly widespread. 

If freezing cabinets were now available, there is little doubt but 
that they would be purchased in large numbers even if they were 
sold at a high price. Will this interest continue in the postwar 
era when all kinds of foods of high quality are abundant and can 
be purchased everywhere? The postwar planners have reached the 
conclusion that the end of the war will bring a big boom in the 
sale of both food freezing equipment and frozen foods. Although 
many of the postwar planning ideas seem to me to be a little off 
the beam, I am inclined to agree that the freezing of food in cabi- 
nets and lockers will be popular and that the great demand for 
freezing cabinets and walk-in freezers will continue. But before 


T= freezing of foods in locker plants and home freezers is 


placing our bets, let us consider some of the unsolved problems and 


the precautions which must be taken if a product of good quality 
is to be obtained. 

If the freezing of foods in the home is to be popular, the 
methods used must be simple and practical and the quality of the 
food must be high. If the frozen products when served on the table 
are not substantially the equivalent of cooked fresh foods, the pub- 
lic will tire of them. It is therefore of importance that we know 
the best procedures for preparing and freezing foods and dissemi- 
nate this information widely so that everyone using a freezer will 
know how to obtain products of high quality. 

Meat Freezing Problems. The butchering, chilling and cutting 
of meat are not simple operations which can be easily carried out 
in the average home. Many persons, especially housewives, do not 
care to butcher their own animals. Very few homes have coolers 
of the right size and temperature to be suitable for the chilling and 
aging of freshly slaughtered carcasses. In the late autumn, winter 
and early spring, when the weather is cool, the carcasses may be 
chilled, and only under especially favorable conditions may be aged 
in unheated buildings. If meat freezing is dependent upon weather 
conditions, the meat will have to be watched very closely during 
chilling and aging; otherwise a seri- 
ous loss of valuable product may 
occur, This is especially true in the 
case of beef which should be hung 
for at least four or five days before 
being cut up and packaged. 

It is evident that even though 
freezing cabinets become very com- 
mon, still there will be a very real 
need for complete service locker 
piants to provide butchering, chilling, 
meat cutting and packaging service. 
The locker plant operator should 
charge sufficient for these services to 
enable him to make a profit, even 
though lockers are not rented to the 
patron. 

Even today, with satisfactory pack- 
aging materials available, much of 
the meat now being frozen is not 
being properly protected against desic- 
cation and oxidation. Waxed papers 
ar€ more commonly used than any 
other type of wrapper and little of 
the waxed paper on the market is 
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General Electric The Victor (General Electric) farm freezer with the cover 
Co. removed to show the refrigerating unit 


sufficiently moisture and vaporproof to be satisfactory for the pack- 
aging of a valuable product such as meat. 

Further, waxed paper will permit the transfer of odors. If meat 
is packaged in waxed paper, it should not be placed in close prox- 
imity to smoked and cured meats. Otherwise there will be a trans- 
fer of the odor and flavor of the cured product. 

Relatively few persons use stockinettes over the wrapped meat. 
While it is true that the stockinette is not absolutely essential, yet 
it presses the wrapper tightly down on the surface of the moist 
meat, thus providing a substantial moisture and vaporproof skin 
which provides ideal protection, provided the wrapper is actually 
moisture and vaporproof. 

Special coated moistureproof vegetable parchment papers, mois- 
tureproof cellophanes, pliofilm and rubber-latex bags are ideal 
materials for wrapping and packaging roasts and large cuts of meat. 
Unfortunately the last two materials contain rubber and are not 
now available. Steaks, chops and other relatively small cuts of meat 
should be packed in cartons lined with moistureproof sheeting. 
Hamburg steak and sausage may be packed either in a container of 
this type or in a heavily waxed carton. 

The proper packaging of meat and poultry is important, not 
only to prevent loss of weight of the meat but also to keep a pro- 
tective film of ice which prevents direct contact of the oxygen of 
the air with the surface fat, thus greatly retarding the development 
of rancidity. 

Meat should be kept at a temperature of 0 F (degrees Fahren- 
heit) or lower. Low temperatures are especially desirable in the 
case of pork, since pork fat oxidizes easily and soon becomes ran- 
cid at higher temperatures. 

Frozen meat is somewhat more difficult to cook than the fresh 
product. This is particularly true of roasts which are difficult to 
thaw. The larger cuts of meat should always be thawed prior to 
cooking as otherwise the meat will not be cooked uniformly. If a 
solidly frozen roast is placed in an oven at 350F or higher, the 
exterior will be well cooked long before the interior even warms up. 

Freezing of Poultry. Most housewives and farmers can kill, 
pick, wash, clean and package their own poultry without great diffi- 
culty even in warm weather. However, on many farms sanitation 
is a problem. It is unwise to try to 
prepare poultry for freezing in hot 
weather unless adequate facilities are 
provided for the cooling. Further, it 
is important that an ample supply of 
clean water be provided for washing 
and that this be carried out in a 
manner which will not contaminate 
the product. 

There is a layer of fat directly 
underneath the skin of most birds. 
The fat of chickens, ducks and tur- 
keys is relatively soft and consequent- 
ly oxidizes and becomes rancid easily. 
On this account, it is of great im- 
portance to package poultry in such 
a way as to prevent desiccation dur- 
ing freezing and cold storage. Poultry 
is even more difficult to package 
properly than is meat since the birds 
have such an irregular shape. It is of 
importance to use a flexible, prefera- 
bly a pliable, moisture and vapor- 
proof sheeting together with stocki- 
nette. If stiff paper is used without 
a stockinette, the poultry may: desic- 
cate and oxidize, even though the 
paper is moisture and vaporproof. 

Low storage temperatures are very 
important if the frozen poultry is to 
be stored for longer than two or 
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three months. The lower the storage temperature, the longer the 
product may be kept before rancidity develops. A temperature of 
zero degrees is satisfactory for six to eight months. If storage is to 
be for a longer period, a temperature of —10F should be main- 
tained. 


Dairy Products. Freshly frozen milk can be thawed out and 
then can be scarcely told from milk which has not been frozen. 
Milk which has been held in the frozen condition for a few months 
coagulates during storage and becomes undesirable. For this reason, 
it is unwise to store frozen milk for longer than a month or two. 
In a somewhat similar manner, slow frozen cream gradually changes 
during storage and eventually (after about four months) becomes 
stiff and partially separates. Further, it soon becomes a little tal- 
lowy and slightly rancid. Pasteurization at a slightly higher than 
normal temperature or for longer than the usual thirty minutes will 
inactivate a considerable proportion of the oxidative enzymes. Cream 
pasteurized in this way is less subject to tallowiness and rancidity 
than cream which has not been thus treated. 


If eggs are frozen and held at temperatures below 22 F, the 
yolk jells. The white is not affected. If the yolks and whites are 
stirred up together and then strained, the product thickens upon 
freezing but does not become a solid jelly. It is a relatively simple 
matter to prevent jelling of egg yolks by adding corn syrup, sugar, 
vinegar, salt, glycerine, or some other easily soluble substance which 
does not affect the food value of the egg. The proportion of solu- 
ble substance required to prevent the jelling of the yolk will depend 
upon the product. Usually the amount added is approximately 5 
per cent. Smaller amounts are required for whole eggs than are 
needed in the case of straight egg yolk. 


Freezing of Vegetables. Most persons who have frozen vege- 
tables in freezing cabinets and lockers have been very well pleased 
with the quality of the frozen products. However, all those freez- 
ing vegetables have not reported equal success. Difficulties have 
been encountered in the case of snap beans, asparagus, corn on the 
cob, and a few other vegetables. 


If frozen vegetables of high quality are to be obtained, it is 
necessary to take certain simple precautions. For instance, not all 
varieties of any vegetable give an equally desirable frozen product. 
Frozen Kentucky Wonder beans are about the only variety which is 
fully the equivalent of the fresh product. Other varieties which are 
satisfactory include Blue Lake, Lowe’s Champion, Giant Stringless 
Green Pod and the Wisconsin Refugee. Care in the selection of 
the proper variety must also be taken in the case of lima beans, 
green peas, sweet corn and many other vegetables. Overmature 
vegetables become stringy on freezing. Therefore, it is of great 
importance to choose products for freezing which are just right for 
immediate table use. Certain vegetables, for example, sweet corn, 
asparagus, green peas and snap beans become stale very quickly 
after picking unless they are quickly cooled to a temperature of 
about 35 F. It is important, therefore, that the housewife should 
either cool her vegetables promptly or prepare them for freezing 
immediately after harvest. 


A GREAT STEP FORWARD IN FREEZING VEGETABLES 
Prior to 1929 it was not thought possible to freeze vegetables. 


In that year the value of scalding (precooking or blanching) was . 


discovered. This resulted in a great step forward. Since then the 
proper periods and methods of scalding all of the common vege- 
tables have been worked out. Fortunately this information has been 
widely disseminated and is on the whole accepted. However, during 
the past year certain uninformed persons have indicated in popular 
articles that the blanching treatment was unnecessary. These state- 
ments have created considerable confusion which should be cleared 
up immediately before large quantities of food are damaged. 


There is considerable difference of opinion as to which is the 
better — steam or boiling water blanching. In commercial opera- 
tions, steam blanching is probably decidedly superior to water 
blanching for the reason that steam causes less leaching of water- 
soluble components, such as vitamins, sugar and flavors. Further, 
if hard water is used in blanching, it may actually toughen the 
vegetable tissues. On the other hand, the average kitchen does not 
have suitable facilities for the production of steam in sufficient 
quantities to effect adequate blanching in the time ordinarily speci- 
fied. Further, it is difficult for the housewife to agitate the vegetable 
during steaming. Products, such as spinach, tend to mat together 
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during the steam blanching. This prevents the penetration of the 
steam into the mass and results in spotty blanching. 

Importance of thorough chilling of blanched vegetables is some- 
times overlooked. It seems to me that chilling to a temperature of 
50 F is one way of eliminating danger of spoilage of vegetables 
which comes from either slow freezing or delay in freezing. If the 
fine flavors, bright colors and full vitamin content of frozen vege- 
tables are to be retained, it is necessary to store them at tempera- 
tures of 0 F or lower. At 10F, for instance, there is a rapid loss 
of vitamin C content during the storage of nearly all frozen vege- 
tables. A loss of color and quality occur simultaneously. 


Freezing of Fruits. In selecting fruits for freezing, it is also of 
great importance to choose the kind of fruit which freezes well and 
a variety which gives a good frozen product. As yet methods of 
preparing bananas and pears for freezing have not indicated pro- 
cesses of treating these fruits which will give a desirable frozen 
product. Only a few varieties of peaches are especially adapted for 


_ freezing. The Hale Haven, J. H. Hale, South Haven, Veefreeze 


and a few others give a superior frozen product. The common 
Elberta peach must be handled with great care if a product of fine 
quality is obtained. As a rule, white peaches do not give satisfac- 
tory frozen products. The selection of proper varieties is equally 


important in the case of strawberries, raspberries and several other 
fruits. 


FACTORS IN THE FREEZING OF FRUITS 


Care should also be taken to pick the fruit at the soft-ripe stage 
of maturity. Immature fruits usually produce frozen products of 
poor flavor, color and texture. Berries should be frozen soon after 
picking as otherwise much of the flavor will be lost. Berries and 
cherries should be washed in water containing ice. If warm wash 
water is used, the product will be mushy and undesirable. 

Most fruits oxidize easily. The addition of sugar or syrup and 
the use of low storage temperatures retard loss of flavor, color and 


vitamin content. Here, again, storage temperatures should be 0 F 
or lower. 


Slow Freezing. Quick freezing is not absolutely essential in the 
case of many foods. On the other hand, very slow freezing is bad 
practice and also risky. It is poor policy and also dangerous in the 
case of vegetables to overload a freezer. It is important that the 
freezing cabinets be rated according to the quantity of food which 
may be frozen therein in 24 hours during summer weather condi- 
tions. The cabinet owner should be warned never to attempt to 
freeze more than this quantity of food at any one time. If vegeta- 
bles are chilled down to 50 F or lower prior to being placed in the 
freezer and are then placed in the freezer while at that temperature, 
there is relatively little danger from overloading. If, on the other 
hand, the vegetables are not properly cooled and are placed in a 
freezer while still at a temperature above 70 F, there is a very real 
danger that the products may sour and perhaps even turn putrid 
before they are frozen. If vegetables putrefy, they will become 
dangerous to health. It would seem important, therefore, for us to 
urge the need for chilling of vegetables and also to emphasize the 
danger of overloading a freezer. 

One other point is worthy of mention. Many farmers and house- 
wives do not watch their freezing cabinets closely and, if the power 
or the refrigeration machinery fails for any reason, the cabinet may 
warm up without the owner being aware of its condition. For this 
reason, it would seem to be important that each cabinet be equip- 
ped with some foolproof alarm device which will warn the owner 
if the power fails or the temperature rises beyond 10 F. 

In conclusion, it may be said that it is possible to produce 
foods of very high quality in an ordinary home freezing cabinet. 
Further, I can see no reason why the average housewife will have 
difficulty in freezing foods of high quality. Most housewives are 
accustomed to following directions carefully in the canning of foods 
and in many other food preparation operations. In many ways, the 
preparation of foods for freezing is simpler than preparation for 
canning. Certainly the freezing operation is less laborious. For 
these reasons I feel confident that the freezing of foods will become 
increasingly popular as the years go by. Nevertheless, it should be 
pointed out that care must be taken in the preparation and freezing 
operations, or otherwise the results may be disappointing. If the 
average quality of the frozen food is not superior to that of home- 
canned foods, the housewife will lose her enthusiasm for freezing 
and the sale of freezing cabinets will receive a setback. 
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Vitamins and Food Processing 
(Continued from page 12) 


harvested products during a period of a few days or until they are 
not longer edible. Cereals may be stored for long periods of time 
with little loss of the B vitamins although there may be some de- 
struction in large bins of grain if the moisture content is high 
when the grain is placed in storage. 

At the present time a large part of our foods are dehydrated 
which greatly simplifies the transportation problem. In 1943, 50 
million pounds of fruit, 350 million pounds of vegetables and 200 
million pounds of soup were prepared. The retention of vitamins 
in these products depends upon many factors. First, the amount 
remaining in the final product is directly dependent upon the 
amount present in the raw food before processing is started. For 
example, potatoes shortly after harvesting contain 15 to 20mg 
of vitamin C per 100g, but after they have been in storage for 4 
to 6 months the amount is reduced to 2 to 8mg. This change is 
readily evident during analysis of production samples of dehydrated 
potatoes throughout the year. Most products are blanched before 
dehydration and in many cases the greatest loss takes place during 
this step. Two methods of blanching have been used, hot water 
and steam, but the latter is preferred since the soluble nutrients are 
lost to a large extent when water is used. In this connection it is 
interesting to note that Melnick and coworkers have recently shown 
that hot water blanching of beans is more effective in destroying 
the natural enzymes than steam, but the steam blanching method 
is to be preferred because of the smaller loss of the vitamins due 
to leaching. 


STEAM BLANCHING AIDS PRESERVATION OF VITAMINS 


Steam blanching plus a sulphur dioxide spray aids greatly in 
the preservation of vitamins A and C; 1000 to 2000 ppm (parts 
per million) of SO, on dry weight basis for cabbage gives a final 
SO, concentration of 30 to 80 ppm in the cooked product which is 
barely detectable by taste. Although SO, helps in the retention of 
vitamins A and C, it is especially destructive of vitamin B,. During 
the commercial dehydration of cabbage one-third to one-half of the 
ascorbic acid is lost. Potatoes lose vitamin C to about the same 
extent, although as high as 80 per cent may be lost. The loss of 
thiamine for most vegetables varies from 25 to 50 per cent. Carrots 
lose more of this vitamin during the blanching than during dehy- 
dration ; cabbage more in the dehydration, and potatoes about equal- 
ly in the two processes. Most of the riboflavin and niacin is re- 
tained in vegetables during dehydration although some may be lost 
during blanching. The use of natural gas in dehydration gives a 
much better preservation of vitamin C and also helps in the reten- 
tion of vitamin A. Dehydrated cabbage with 100 per cent retention 
of the original vitamin C has been made by this process. 

Rice and Robinson have recently reported that dehydrated beef 
retains 76 per cent of the thiamine, 105 per cent of the riboflavin 
and 92 per cent of the niacin in the raw meat. Dehydrated pork 
retains 63 per cent of the thiamine, 104 per cent of the riboflavin 
and 92 per cent of the niacin in the raw meat. 

I am sure that most people believed until a short time ago that 
dehydrated foods would keep for long periods of time and that 
there would be no further loss of vitamins after the original pro- 
cessing. This is far from the case, especially if the dehydrated 
products are kept at elevated temperatures. Recent studies by workers 
at the Continental Can Company indicate that the storage life for 
most dehydrated vegetables in air at 75 F (degrees Fahrenheit) is 
6 months to one year and in gas the life is extended to one year 
or more. At 98 F many of the products are no longer edible after 
a few weeks storage in air and after several months when packed 
in gas. Along with this total deterioration, some of the vitamins, 
especially C and B,, disappear rapidly. 

The loss of thiamine in dehydrated meat is very extensive at 
temperatures above 80F. It is evident therefore that even dehy- 
drated foods must be stored under proper temperature control if 
we are to maintain the edible and nutritional qualities. Some of 
the difficulties may be prevented by reducing the moisture content 
of the dehydrated product to a still lower level. Many products con- 
tain 5 to 10 per cent residual moisture. Thiamine retention in de- 
hydrated meat with only 2 per cent moisture is greatly improved. 

Although large volumes of food are preserved by canning little 
attention has been given to the specific loss of vitamins during the 
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various steps in the canning procedure. A few preliminary results 
are now available but it is still impossible to make any broad 
generalizations. A few typical results can be presented. 

In the case of vitamin C, citrus fruits and juices can be canned 
with practically no loss. Extensive studies within the past few 
months indicate a retention of over 97 per cent of the vitamin C 
in grapefruit juices during canning. The loss of vitamin C during 
canning of asparagus is 5 to 25 per cent, beans 50 to 70 per cent 
and lima beans as high as 75 per cent. Most of these losses take 
place during the blanching procedure and are due to both oxidation 
and leaching. Most products show a loss of 30 to 50 per cent of 
thiamine during the entire canning procedure. In this case, losses 
occur during blanching, washing and processing. Riboflavin losses 
for several different products vary from 0 to 35 per cent. In this 
case most of the loss occurs during the blanching process. There 
may also be some loss of niacin especially in beans that are very 
ripe and all the loss occurs during the blanching process due to the 


‘leaching. The results indicate that there is considerable variation 


from plant to plant and that there are many possibilities for im- 
proving the processing conditions so that the losses will be greatly 
reduced. 

In spite of every effort to retain the vitamin content during the 
handling of foods we must recognize that the possibility of loss 
during cooking always remains. First, 1 should like to say that 
cooking losses are not as extensive as some people would have you 
believe. It is true that poor cooking conditions may produce large 
vitamin losses, but if any reasonable effort is used, a fairly high 
percentage of the vitamins may be retained. Fenton, for example, 
has shown that when commercially dehydrated vegetables are steamed 
in quantities of 75 to 85 per cent of the thiamine content remains. 
The rest of the thiamine was found in the cooking water remaining 
after the processing. 

From this brief survey it is evident that much more work re- 
mains to be done on the nutritional quality of foods during pro- 
cessing. As engineers, I am sure that you have ideas for the 
development of new methods of processing and cooking foods. As 
these new techniques are developed it is important to study the 
vitamin retention as well as the consumer appeal of the final products. 

I should also mention that I have discussed in this paper only 
the better known vitamins and that there are still several unidenti- 
fied factors which appear to be very unstable. As time goes on it 
may be equally as important to study the retention of these factors 
in foods during processing as the factors we have discussed today. 


Ag Engineer's Interest in Food Processing 
(Continued from page 11) 


In providing equipment for food processing, the logical proce- 
dure might be for the farmer or the food expert to present to the 
engineer the need for the equipment and the requirements it must 
fulfill. In practice, it seldom works that way. In the past, the en- 
gineer in scouting for ways in which he can apply his engineering 
ability to aid farmers to better farm living, better farm income and 
products of better quality, has uncovered the possibilities for de- 
velopment. No one has told him the size of freezer needed, the 
temperature that must be held or the required speed of freezing. He 
has analyzed the problem, built the equipment and tried it out. At 
a certain stage in the development the food chemist and bacteriolo- 
gist have come to his assistance-and the development becomes one 
of progression. That will probably always be the sequence of de- 
velopment since there are no problems of size, temperature or con- 
trol until there has first been a conception of the equipment or 
process and a crude attempt to accomplish what is wanted. 

The engineering problems involved in food processing equip- 
ment are diverse. There is structural design of buildings, cabinets 
and equipment and the selection from a wide variety of materials. 
For example, will new freezing cabinets be of steel, water-proof 
plywood, glass or plastic? Mechanical and electrical design is en- 
tailed in the control, heating, cooling and mechanization of the 
processes. Then there are the problems of safety, reasonableness of 


first cost of equipment and of operating cost, both of which are 
factors of design. The effectiveness of the equipment, its foolproof- 
ness, the wiring necessary to supply it and its permissibility on 
rural lines pose other engineering problems. 

The agricultural engineer without question has not only an 
interest but an obligation in the farm processing of foods. 
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of Mechanization to Farm Structures 


By Frank J. Reynolds 


ASSOCIATE A.S.A.E. 


machinery. But machinery has been modernized to meet the 

farmer's needs while farm structures have not been so modern- 
ized. Improved farm machinery has made it possible for old men, 
women, and children to do much of the work on the farm while 
young men have gone into other industries or to war. In addition, 
farmers with new types of machinery are aiding materially in feed- 
ing our allies and the conquered peoples. Many of us believe that 
if farm structures had kept pace with farm machinery the contribu- 
tion which the farmer could have made in this time of national 
crisis would have been still greater. 

Improved farm machinery has been responsible for bringing 
about some new farm structures and for improving some structures 
already in existence. The silage cutter has been responsible for the 
development of the silo where chopped forage crops are stored at 
a tremendous saving in feed value and labor. Hay balers have made 
it possible for the farmer to store his hay more satisfactorily in 
one-story hay barns instead of piling it in the once-prevalent huge 
barns or stacking it outside to be at the mercy of the weather. 
Grain combines have been followed by new-type storage bins. Barn 
curing of hay is making rapid advances and it is altogether proba- 
ble that some new type of farm structure will be developed to 
facilitate this process. 

Special mechanical devices are being developed for the hand- 
ling of feed and manure in stables. They will make it possible for 
the farmer to devote less time per head to caring for his livestock, 
and more animals can thus be raised per man. Milking machines 
have reduced the once-arduous task of milking to a simple chore. 
Milking machines have been followed by improved milk houses 
where the product is cooled and sealed for market. 

I repeat: farm mechanization is ahead of the functional develop- 
ments of farm structures. The function of machinery has been care- 
fully studied; industry is thus in a position to serve better the 
farmer's machine needs. The functions of farm buildings have not 
been studied on the scale that the functions of machinery have been. 

It is possible for farm buildings, if properly studied, to make 
an added contribution to our advancement. The U. S$. Department 
of Agriculture and the state agricultural colleges and agricultural 
experiment stations aided by cooperation of industry have already 
done some work in the field of functional requirements of grain 
storage structures and dairy barns. If these public agencies would 
do more cooperative and well-coordinated research on the other 
farm structures, I am sure they would discover facts and develop 
procedures that would result in greatly improved farm structures. 

These same agencies now spend all together about $200,000 
per year on farm building research. This represents less than 4 
cents per farm, or 0.02 of one per cent of the appraised value of the 
farm buildings. With these very limited means, the federal and state 
organizations have already done much. Recently they have added 
to their accomplishments by setting up a tentative list of functional 
requirements for hog housing, dairy cattle housing, and poultry 
housing. This is commendable. This limited research has helped 
to remove some of the chance element for the farmer who desires 
to purchase such housing. Also, this list, even though tentative, is 
of inestimable value in aiding industry to adapt its products to 
meeting the needs of the farmer. If there were more of this type 
of research, functional requirements of other farm structures could 
be studied further and the farmer would be correspondingly bene- 
fited through improved structures. The agencies which supply struc- 
tural materials would also be in a better position to meet the needs 
of the farmers they serve. 

Most of the buildings now on the American farm were built 
when material and labor were cheap. We do not know whether or 
not such a time will ever exist again® The farmer with his conser- 


Tm is a close relationship between farm buildings and farm 
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vative nature is loathe to invest in buildings when materials are 
scarce and expensive and when labor is at a premium. On the other 
hand, the investment-wise farmer is reluctant to spend money for 
new buildings when materials and labor are abundant because of a 
depression. 

The greatest factor tending to make the farmer conservative and 
careful in the matter of investing in farm buildings is the fact that 
buildings represent a large long-term investment. The average life 
of a barn is about 45 years and the average farmhouse stands about 
60 years. Since the average farmer builds one barn and less than 


ot ERE TEE 


PETS 


PSY 


SGA 


one house in a lifetime, he realizes he can not afford to take chances | 


and to experiment. More farm building research is badly needed 


in order to remove the chance element from this very ignportant | 


expenditure of time, labor, and capital. 
Since the farmer does not have at his immediate personal com- 
mand consulting engineers, purchasing consultants, or research labo- 


ratory facilities, he naturally turns to the agencies which our national | 


and state governments have created to perform such services for 
him. The federal and state agencies previously mentioned were 
created to perform these functions and are the logical agencies to 
discover for the farmer the answers to the following and many 
other questions: 
1 What service should the building furnish? 
How much will the building aid production? 


. 
3 How much will it improve the farmer’s working conditions? | 
4 How much will it increase the efficiency of farm operation? ) 


In addition to the above general economic questions, the farmer © 


is asking many specific questions concerning the functional require- 
ments of special types of farm buildings and these questions, also, 
can be answered only by research. Samples of such specifically 
directed questions are: 
For Housing Livestock: 

1 How much space does a dairy cow need? 

2 What is the optimum temperature for a dairy cow? 

3 What effect does relative humidity have on a cow's health? 
For Grain and Food Storage: 


1 How much pressure from stored grain must a bin resist? 

2 What temperature must be maintained for storing potatoes? 

3 How much air movement is needed to dry grain properly? 
For the Farm Home: 


1 What are the sanitary requirements for healthful living? 

2 How much space is needed in the farm kitchen? 

3 Where should the workroom for the farmer be located ? 
For Any Farm Building: 


1 What should be the arrangement of floor plans, doors, win- 
dows, etc., to reduce time and labor for doing chores? 
2 What should be the size of doors, windows, etc. ? 


3 What wind velocity and snow loads should the building be 
able to resist? 


The answers to these questions and many others will aid the 
building material producer, the engineer, the architect, the contrac- 
tor and the building material dealer in supplying the farmer what 
he needs. 

As soon as the necessary additional research has been done to 
determine the functional requirements of farm structures, industry 
will be in a position to do further supplemental research leading 
to adaptation of its products to meeting the farmer’s requirements. 

If the federal and state agencies already referred to would do 
the research needed to answer the questions listed above and would 
broadcast the results through their educational and extension facil- 
ities, their work would tend to bring about the following direct 
results: 

1 Simplify the farmer's work. 

2 Make the farmer’s working hours more productive. 

3 Decrease the depreciation of machinery. 


(Continued on page 18) 
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The Styling of Farm Machinery 


By T. H. Koeber 


signer. He pulls rabbits out of the bag, and bang!—you have 

an unbeatable sales design. At least from some of the adver- 
tisements that have appeared of “the postwar this’ and ‘the post- 
war that’, and especially the postwar tractor, there isn’t anything 
to it. Which makes me think of the clipping the vice-president in 
charge of engineering of our company sent me of a super-duper 
194x tractor. His remarks described it well, ending with “‘It is evi- 
dently amphibious also, to be used for moose hunting no doubt.” 

I seem to be ridiculing my own profession, which is not what 
I want to do. Back of the advertisements to which I refer is a 
stimulus and imagination that can be used if properly controlled 
and correctly applied. 

I don’t believe there is a harder problem for the industrial de- 
signer than the styling of farm equipment. You all know the prac- 
tical nature of the tractor and allied products and the functional 
purpose of all the engineering design put into these machines. How 
to dress that machinery to give it sales appeal and at the same time 
keep it functional is a tough job, but it can and is being done. 

To go back a few years, and that isn’t very long ago, we can 
all remember the cumbersome tractors of that era. Then something 
happened. The engineers brought out new tractors. They were 
smaller, more compact, faster and cleaner looking. Unconsciously 
they were being styled, and the engineers recognized this fact. Some 
manufacturers tried to do their own styling, others hired industrial 
designers to do it for them. It was the beginning of “streamlining” 
for the farm equipment business. 

Just how or why styling of the tractor became necessary is de- 
batable but not important. No doubt the great influence of the 
movies, the automobile and the mail-order catalog caused this. The 
farmer unconsciously was affected in his buying habits, especially 
the younger generation, by these influential mediums. The farmer’s 
kitchen stove, his washing machine, hot water heater, automobile, 
cream separator and innumerable other articles had new clothes on, 
and it was only natural that the farm tractor came to be next in 
line. Sales demanded it and sales reflected this new trend in farm 
equipment. 

Just how far the styling of farm equipment can be carried is 
governed by various factors. Farm machines have limitations be- 
cause of their functional requirements and the cost element. Those 
two reasons alone are why I said previously that the styling of farm 
machinery is tough or hard to justify. While I think it necessary 
to pay something for styling, function and costs must not be for- 
gotten, and no doubt will always influence the styling of your pro- 
duct, but just how far can you go with it? I also maintain that 


Te magician of industry today seems to be the industrial de- 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Milwaukee, Wis., June, 1944, as a 
contribution of the Power and Machinery Division. 


T. H. Koeser is industrial stylist, International Harvester Co. 


costs justify themselves in the well-styled product by increasing 
_sales. And styling does increase sales — that has been proven. An- 
other factor to consider is production. A small production volume 
of a certain item per year may not justify styling, although here 
again I have seen small sales increased by dressing up the product. 

Some farm machinery just can’t be styled. Sales or production 
doesn’t justify it, maybe because of the nature of the beast. How- 
ever, I do believe you can take that particular item and clean it up. 
Perhaps one piece can be made to take the place of two, castings 
can be smoothed out, the bumps taken off — that doesn’t cost any- 
thing. It really is surprising how you can style a product just by 
this cleaning-up process, and the surprising thing is the engineer 
can really do a better job in this respect than the stylist. No doubt 
you all have one gosh awful looking product around. Well, just 
think of it in terms of cleaning it up, not styling but eliminating 
excessive angle braces, putting a radius where you had a sharp 
corner and especially smoothing out the castings. You will all be 
astonished at the results, and, I’m willing to say, without increasing 
costs, and your manufacturing and assembly departments will like 
it better also. 

What I have just said in a way answers just how far styling can 
be carried, but other considerations must be given to the question, 
“Should I style this product, and how far can I carry this styling?” 
I have already mentioned costs and production and function as prac- 
tical reasons affecting styling, so now I'll talk about the aesthetic 
side of designing, for after all that is what I am interested in 
primarily. ; 

Is it necessary to have an artist—for your industrial designer is 
an artist—called in to style this product? 1 would naturally say, 
yes, do so, unless you already have one on your staff. He can tell 
immediately if the item lends itself to styling, and is trained to 
dress up your product much better than the engineer. However, 
your stylist must work in close cooperation with the engineering 
department. Costs should be considered to a certain extent, but 
not too much at the beginning, as you may kill a very good design. 
The artist must consider the function of the product — it seems I 
can't get rid of that word — because if he doesn’t, his design might 
as well be thrown out, even if it is a pretty picture. Beware of the 
freakish design also. By that I mean the superblooper chrome-plated 
gilded lily. It will cost too much, generally isn’t practical, and in- 
variably is only a pretty air brush drawing. In other words, your 
product to be designed must be practical, of somewhat conservative 
design, and you must make your stylist realize this. 

Another very important consideration to the designing of your 
product is the material it is to be made of. We have all read and 
heard about what plastics are going to be like, of resin-bonded ply- 
wood and how it is going to take the place of sheet metal. All well 
and good for certain products, but not for farm machinery. Take 
plastics, they have very definite limitations. One type is satisfactory 
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(Left) The F-30 Farmall tractor before redesigning (Right) The same tractor after styling and now known as the Farmall M 
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The Model 15 McCormick-Deering hay press before redesigning 


for extreme cold temperatures, another for hot temperatures, and 
in the extremes of climate that tractors work in, as an example, 
hardly satisfactory. Perhaps you have seen pictures of an all-plastic, 
transparent lucite tractor cab. Well, I don’t think anyone would 
want to sit in a slow-moving tractor all day long, cooped up in a 
cab like that, and the temperature 100 degrees in the shade. That's 
what I mean by the stylist being practical and recognizing the limi- 
tations of materials. Another important thing about plastics, and 
again I refer to this picture of a tractor cab, is the curved wind- 
shield. The minimum curve without optical distortion is a 60-in 
radius, not much curve especially in a cab. Not only that, but just 
picture what will happen to that windshield in a dust storm, for 
plastics have very poor abrasive-resistance values. What I have said 
about plastics refers only to decorative uses on your products. They 
do have uses, lots of them, and in lots of products, but plastics do 
have limitations. 

As to resin-bonded plywood replacing sheet metal, I have my 
doubts. Even if compound curves could be molded readily, and 
even if it is lighter than sheet metal, the curing time compared 
with stamping out sheet metal parts would be prohibitive. Plywood 
can be as strong as sheet metal, but to equal 16-gauge metal it 
would have to be % in thick. Pretty heavy! So materials do have 
limitations and your stylist must be conscious of this and take it 
into consideration when he designs your product. I do not wish to 
convey the impression these materials do not have uses, for they do, 
plenty of them, especially plastics, and I have used plastics in my 
designing continuously, but I only wish to impress you with the 
fact that they do have very definite limitations. 

I have been talking mostly of styling in terms of tractor appear- 
ance. However, don’t forget other products. Some of them lend 
themselves very easily to improvement in appearance, and it also 
stimulates the engineering department to improve upon the mechan- 
ical design of the particular product. You must remember your 
stylist looks at things differently than your engineer, and it is highly 
important that the engineer work with the artist to help him create 
his idea. Cooperation is very important, and it is very necessary 
that the engineering department go along with the stylist as well 
as the other way around. So don't forget your other products — 
some of them have good design possibilities. 

I'll just make a few remarks about the procedure necessary to 
arrive at a given design. Your designer will present at least a half 
dozen comprehensive sketches of various designs on a tractor, for 
example. The management and others interested view these and de- 
cide they like design number one, we'll say. The next step will be 
to lay out this design with the cooperation of the engineering de- 
partment, when the practical nature of the design will be considered. 
This done and the layout completed, the next step, and a very im- 
portant one, is the wood mock-up model, full size. Every important 
detail should be put on this model, for when it is completed you 
will have a three dimensional full-size wood tractor to change as 
you see fit, or improve upon before starting the preproduction 
model. It saves time and money in the long run. The above pro- 
cedure, very briefly told, should be carried out and is quite neces- 
sary to arrive at a successful design. 

Some of you perhaps would like me to make a prophecy as to 
what the postwar tractor or combine or other product will look 
like. I don’t think I'll attempt to, other than to say that the tractors 
will not look like some of those we have seen in recent advertise- 
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Redesigning and styling produced this Model 50-T automatic hay press 


ments but will be along the lines of what I have just been talking 
about. Simplicity of design, clean-cut appearance and consideration 
of function are the main points to remember. 


Mechanization and Farm Structures 
(Continued from page 16) 


4 Decrease crop loss due to improper storage and handling. 

5 Increase efficiency of livestock production. 

Such research and education would also tend to bring about the 
following indirect results: 

1 Increase the value of farms because of better buildings. 

Aid industry to serve better the farmer's building requirements. 
Increase farm profits. 

Raise the farmer's standard of living. 

Improve the farmer's working conditions. 

According to a report prepared by the USDA Bureau of Agri- 
cultural Economics, 27 per cent of the average farmer’s time is 
spent in and around his farm buildings. This report further states 
that 80 per cent of a dairyman’s time which is devoted to produc- 
ing and handling milk is spent in and around his buildings. It is 
obvious that the working conditions afforded by these buildings 
must be desirable. 

If the farmer has too few buildings, his efficiency is impaired. 
If he has too many, his capital investment is too great. If he has 
improper buildings, this represents a large misdirected investment. 
The FHA has done much in specifying functional requirements of 
the city home. Some of these requirements can be adapted to the 
farm home. Those requirements which can not be so adapted can 
be specified by the U. S. Department of Agriculture and the state 
agricultural colleges and experiment stations. 

It has been estimated that it would take 20 billion dollars in the 
next ten years to rehabilitate our farm buildings to a state of effi- 
cient operation. This would furnish employment for an estimated 
900,000 men to produce the materials, distribute them, and con- 
struct the buildings. Two billion dollars per year looks like a huge 
sum, but it represents only about $333 per farm per year for new 
construction, maintenance, and repair. These figures are very con- 
servative. 

In the past seven years, it has been my good fortune to attend 
nearly all the meetings of the American Society of- Agricultural 
Engineers. I have heard the industry group, the college group, and 
the USDA group dwell at length on the necessity of cooperation 
between these engineers in developing the proper kind of farm 
structures. I believe that more complete information on the func- 
tional requirements of farm buildings should be attained by a re- 
search program carried out by federal and state agencies. A well- 
coordinated and cooperative program by already existent agencies 
would be one of the best means of securing quick cooperation of 
the threé groups. I believe it is in the field of basic research that 
we can have a common meeting ground because research is so vital 
to us all. 

When the farmer begins to remodel and to replace his present 
farm buildings, those of us in industry, the U. S. Department of 
Agriculture, and state agricultural colleges and experiment stations 
will be asked many questions about farm buildings. I hope we will 
be ready with answers which will aid in bringing structures into 
their proper relationship with farm machinery. 
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Resistance of Ear Corn to Air Flow 
By Claude K. Shedd 


FELLOW A.S.A.E. 


fundamental in the design of devices or structures for drying 

the grain by aeration. Small grains usually can be threshed 
when the moisture content is low enough to permit safe storage in 
tight bins. Drying after threshing is required only under adverse 
conditions. Corn, on the other hand, nearly always requires further 
drying after it is harvested. 

The resistance of wheat to air flow was tested by Kelly’ and the 
resistance of shelled corn, soybeans, and oats by Henderson’. It was 
found, with these grains, that satisfactory data could be obtained 
by testing in miniature size bins. 

In testing ear corn it was considered essential to use a bin of 
nearly full scale size. On account of bridging, ear corn is known 
to settle to more compact mass in a large bin than in a small one. 
Another consideration was that the interstices between ears at the 
vall would be somewhat different than in the interior and the 
effect, if any, on air flow would be difficult to measure accurately. 


Equipment Used. The bin used in these tests at Ames, lowa, 
was about 7 ft square and high enough to permit testing a 12-ft 
depth of corn. The floor was of plywood placed over joists and 
the walls of plywood placed inside of studding. Plywood joints 
were caulked to make the structure practically airtight. The corn 
was supported on an open floor made of 1x4-in boards spaced 34 in 
apart, the top of which was 2 ft above the plywood floor. Air was 
forced into the space under the 
open floor and moved upward 
through the corn. Air was ad- 
mitted through a box the full 
width of the bin provided with 
a baffle for checking air velocity 
and distributing air flow uni- 
formly. Fig. 1 is a plan show- 
ing the arrangement of bin, fan, 
and connecting pipe. Fig. 2 is 
a vertical section of the bin and 
air entrance box. 

Air was supplied by a multi- 
blade centrifugal fan driven by 
a 7¥-hp electric motor. 

Two lots of corn were tested. Lot 1 contained husks, silks, and 
shelled corn as harvested by a mechanical picker; lot 2 was clean 
ear corn. 

The different rates of air flow used were 10, 20, 30, 40, 50, 60 
and 70 cfm (cubic feet per minute) per square foot of bin floor. 
Depths of corn from 2 to 8 ft were used in testing lot 1 and depths 
of 2 to 12 ft in testing lot 2. The pressure drop in passing through 
the corn varied from 0.002 to 2.66 in head of water, corresponding 


to velocity pressures developed by winds of from 2 to 74 miles 
per hour. 


[*rendimenat in as to the resistance of grains to air flow is 


bin, fan, and connecting pipe 


Instruments and Accuracy of Measurements. The rate of air 
flow was measured by a Pitot tube placed in the pipe between the 
tan and the bin. Three different sizes of pipe (6, 10 and 12-in) 
were used for different rates of flow in order to keep air velocities 
Within a range that could be measured with sufficient accuracy by 
use of the Pitot tube. 


The impact and static pressures from the Pitot tube were mea- 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 
Journal Paper No. J-1230, Project No. 587, Iowa Agricultural Experi- 
ment Station. (A grain storage project of the Bureau of Plant Industry, 
Soils and Agricultural Engineering, U. S. Department of Agriculture, 
in cooperation with the Iowa station.) 
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‘sured by a double inclined-tube water manometer (Fig. 3) which 


could be read to 0.01-in head with probable error estimated not- to 
exceed +0.01 in. 


The accuracy of Pitot tube measurements of air flow depends 
largely upon elimination of turbulence. Rowse (Trans. A.S.M.E., 
vol. 35) found Pitot tube measurements of air flow to be accurate 
within one per cent, the Pitot tube location being at least 20 to 38> 
pipe diameters from the last preceding bend or irregularity in the 
pipe. Moss (Trans. A.S.M.E., vol. 38) recommended that ‘the tube 
should be preceded by 10 to 20 diameters of straight pipe and 
succeeded by about 5 diameters.” The pipe lengths used in these 
tests were shorter than those used by Rowse but sufficient to com- 
ply with the Moss recommendation. When velocities as determined 
by traverses were plotted, they made nearly regular patterns, indi- 
cating good uniformity of flow. The probable error in these mea- 
surements of air flow cannot be estimated precisely, but +3 per 
cent would seem to be sufficient allowance. 


Static pressures were measured under the open floor which sup- 
ported the corn and at various distances above this floor. Pressures 
under the floor were taken through a 14-in steel pipe which had 
the end plugged and two 3/32-in holes drilled in the pipe wall 3 in 
from the end. Pressure distribution under the floor was taken by 
inserting this pipe parallel to air flow to various positions. The 
pressure was found in all cases to be uniformly distributed parallel 
to the entrance box, that is, crossways of air flow. In the other 


Fig. 1 (Above) Plan of ear corn test 
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Fig. 2 Vertical section (on AA) of test bin and air entrance box 
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direction, that is parallel to air flow, the pressure distribution was 
uniform within 1 per cent at low rates of air flow, but at higher 
rates the pressure was, in some cases, up to 8 per cent less at the 
entrance side than at the opposite side of the bin. After making a 
determination of the pressure distribution under the floor in each 
test, the test run was made with the pipe inserted to a position 
under about the center of the bin where average pressure was 
registered. 

Pressures at positions above the floor were taken through 14-in 

steel pipes extending across the bin and embedded in the corn. 
Each pipe had the end plugged and 3/32-in holes drilled in the 
sides of the pipe at 1-ft intervals. 
_ Static pressures were measured with two different instruments. 
The first was a float gauge which measured pressures up to 0.650 in 
and which could be read to 0.001-in head of water with probable 
error estimated not to exceed +2 per cent +0.001 in. The other 
instrument was a U-tube water manometer which was used for 
pressures above 0.65 in. It was read with a vernier to 0.01 in with 
probable error estimated not to exceed £0.02 in. 


Description of Corn. Corn lot 1, which contained husks, silks, 
and shelled corn as harvested by a mechanical picker, was medium 
to small ears and contained about 20 per cent moisture. A repre- 
sentative sample weighed 0.33 lb per ear. The percentages of foreign 
materials are recorded in Fig. 4. In placing this corn in the bin, 
husks attached to ears were left attached. A thin layer of corn was 
placed in the bin and then proportionate amounts of shelled corn, 
husks, and silks were uniformly distributed over the corn. This 
was repeated until the bin was filled to a depth of 8 ft. Tests were 
made taking static pressures under the open floor and 2, 4, and 
6 ft above it. 

Lot 2 was clean ear corn, medium size to small ears, and con- 
tained 14 to 18 per cent moisture. A representative sample weighed 
0.36 lb per ear. The bin was filled to 8 ft depth and a set of tests 
made taking static pressures under and 2, 4, and 6ft above the 
open floor. More corn was then added to 12 ft depth, and another 
set of tests made taking static pressures under and 2, 4, 6 and 8 ft 
above the open floor. 

Results of Tests. Data obtained in these tests are recorded in 
Table 1. They are also plotted in Fig. 4 in logarithmic scale using 
quantity of air flow in cfm per square foot of floor as ordinates 
and pressure drop in passing through the corn, expressed in inches 
head of water as abscissas. The points for a given lot and depth 
lie close to a straight line, indicating a flow formula of the form 
> Q=aP 
in which 

Q = quantity of air flow in cfm per square foot of bin floor 

P = pressure drop in inches of water. 

From data in Table 1, numerical values of the constants a and b 
in the above formula were calculated for each lot and each depth 
of corn. These formulas will be found on Fig. 4. 


APPROXIMATE FORMULAS 


Q=303 p0.442 p 9-056 


H ze 003 dy 010 «015 02 03 re ct 


For lot-l, depth 4ft.to 8ft For lot-2, depth 2+. to 12 Ft. 


Fig. 3 The double inclined-tube water manometer used to measure im- 
pact and static pressures from the Pitot tube 


Approximate formulas were also calculated for each lot as 
follows: 


p?.5% 
Lot 1, 4 to 8 ft depth — Q = 150 
|B ed 
p?-*#p/°- 
Lot 2, 4 to 12 ft depth — Q = 303 
pD?:54 


P 
or roughly, Q = 300 Vs 


D = depth of corn in feet 


Discussion of Results. It is shown that, for the same pressure, 
air movement varied inversely as the square root of depth of clean 
ear corn (approximately), from which it would be expected that 
air movement through a crib of corn due to wind pressure would 
vary inversely as the square root of width. For example, increasing 
the width of crib 25 per cent from 8 to 10 ft would be expected 
to reduce air flow about 11 per cent. 

Perhaps the most important result of this investigation is the 
information obtained showing how greatly air flow is restricted by 
husks, silks, and shelled corn mixed with the ears in proportions 
that are not uncommon in farm practice. Comparison of the results 
obtained in testing the two lots of corn can be made from Fig. 4 
as explained by the following examples: 


Following the horizontal line of 10 cfm air flow, it is found 
that the pressure required to force this rate of flow through 8 ft 
depth of clean ear corn is 0.010 in, while to force the same rate of 
flow through 8 ft depth of the corn (Continued on page 23) 
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Fig. 4 Data obtained in tests of resistance of ear corn to air flow plotted in logarithmic scale 
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The Dynamic Properties of Soils 


IX. Soil Porosity Determinations with the Air Pressure Pycnometer as 
Compared with the Tension Method 
By F. A. Kummer and A. W. Cooper 


MEMBER A.S.A.E. 


HE structure or physical condition of a soil determines to a 

large extent its suitability as an environment for plants. 

Among the physical soil properties, dependent upon structure, 
porosity occupies a key position because the amount and distribu- 
tion of water and air depend largely upon the size and distribution 
of the soil pores. It is apparent, therefore, that accurate methods 
of measuring soil porosity are of fundamental importance in soil 
physical research. Numerous methods of measuring porosity, either 
directly or indirectly, have been developed* * * * * **. The most 
widely adapted procedure for determining soil porosity in this coun- 
try is the method developed by Leamer and Shaw* for measuring 
non-capillary porosity by removing water from a saturated soil sam- 
ple under a given tension. This procedure has been selected as a 
basis for comparison with the method described in this paper which 
is an application of Boyle’s Law of pressure—volume relationships. 
Similar adaptations of this principle have been reported by Tors- 
tensson and Eriksson*, Visser’, and Nitzsch*. 

Principle of Operation of the Air Pressure Pycnometer. To 
illustrate the principle upon which the operation of the apparatus 
(Fig. 1) is based, the following analogy is used: The apparatus 
consists essentially of two major parts which may be compared to 
the two vessels, A and B, connected through a valve, E, as shown 
in the simple diagram (Fig. 2). 

Vessel A may be compared with the compression chamber A, 
including the air tube extending to valve E. Vessel B represents 
the part of the apparatus between valves E and I, including mano- 
meter C, mercury well J, and air volume chamber G. When valve 
E is closed, the pressure and volume of the air in vessel A are P, 
and V, respectively, and for vessel B are P, and V,. When valve E 
is opened, pressures P, and P, equalize, and the resulting pressures 
and volumes are P, and V, for vessel A, and P, and V, for vessel B. 


Thus PV,+P,V,=P,V,+P.V2 
PV,+P.V, 
ore 
VP, 
Since P,, P,, and V, are kept constant, the value of V, may be 
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Fig. 1 This drawing shows the construction of the air pressure pycnometer. A, compression chamber; 
B, light bulb; C, manometer; D, adjustable scale; E, stop and drain cock; F, 6-v battery or trans- 
former; G, air volume chamber; H. equalizer bellows; I, stopcock; J, mercury well; K, stopcock; 

L, compressed air supply 
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determined if P, is known. P,, however, is established from the 
position of the mercury on the manometer scale after the pressures 
are equalized. If the mercury level in the manometer is set on the 
zero mark when V, is equal to the volume of vessel A, then V,=- 
P,=0. Any decrease in V, caused by the insertion of a soil sample 
in A, will effect an increase in P,, which causes a rise of the mer- 
cury level on the manometer scale. This scale may be calibrated to 
read volume changes directly, or it may be a millimeter scale from 
which readings of manometer differences are taken and converted to 
the corresponding volume by the use of a conversion table or chart. 

Description of the Apparatus. The apparatus as shown in Fig. 1 
represents the construction of the air pressure pycnometer. Valve K 
permits the entrance of compressed air into the system. The source 
of compressed air may be either from a cylinder or directly from 
the compressor through a suitable pressure regulator. Air is admit- 
ted into the system until the mercury in the capillary tube of the 
manometer C reaches the enlargement at the top of the tube. The 
mercury well J at the foot of the manometer receives current from 
a 6-v cell or a transformer F. A platinum electrode is inserted in 
the top of the manometer tube in such a manner that the electrical 
circuit is closed when the mercury column reaches a predetermined 
height. A small lamp B, included in this circuit, is lighted when 
the mercury column makes contact with the platinum electrode. 
Thus, a constant height of the mercury column can easily be main- 
tained: The equalizer bellows H provide a still finer adjustment of 
the air pressure on the mercury column and a more sensitive con- 
tact between the mercury and the platinum electrode when valve K 
is closed. Thus, it is possible to maintain a definite volume of air 
under a definite pressure in the apparatus. The air volume chamber 
G provides sufficient air in the system so that the manometer C can 
be equipped with a scale of suitable range. When the system is 
filled with air under a predetermined pressure (approximately 10 
psi), valve K and valve I are closed. Valve E is then opened and 
the manometer and air volume chamber are connected to the com- 
pression chamber A by means of copper tubing. Valve I must be 
closed during this operation, because the air volume in the equalizer 
bellows is changed by each adjustment of the mercury column. 
When valve E is opened, the atmospheric pressure P, in the com- 
pression chamber and the excess pressure P, in the apparatus 
equalize and the mercury drops to a certain point on the ad- 
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Fig. 2 This drawing illustrates the basic principle on 
which the air pressure pycnometer operates 
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justable scale D corresponding to pres- 
sure P,. The position of the mercury 
column on the scale is in direct relation 
to the volume occupied by the soil sam- 
ple in the compression chamber. There- 
fore, any change in volume of the soil 
sample will be reflected by a correspond- 
ing change in the position of the mercury 
column on the manometer scale. It should 
be pointed out here that the readings 
obtained by this method represent the 
volume of the soil substance and the 
volume of water contained in the sample. 


The use of the apparatus, as described 
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above, is limited largely to laboratory 
work because of its fragility. A more 
rugged construction is suggested where 
it is desirable to transport it or use it 
in the field. The construction of this 
apparatus is shown in Fig. 3 where a 
pressure gage is substituted for the 
mercury well and manometer tube. The 
pressure gage should have a dial of 
sufficient diameter to permit a calibra- 
tion of approximately 200 divisions in 
180-deg deflection of the indicator 
needle. Another alternative might be 
the use of a sensitive diaphragm, con- 
nected to a scale of suitable range, in place of the pressure gage. 
The advantage of this device would be that it could be transported 
without danger of breakage and could be used in the field with a 
pressure tank as air supply. No other changes in design are neces- 
sary. Care should be exercised to make all joints of the copper 
tubing in the system air-tight by means of solder joints. The use of 
rubber tubing in place of soldered copper tubing has not been satis- 
factory because of the difficulty of keeping the system sealed under 
pressure. 

Calibration of the Apparatus. Before actual volumetric readings 
of soil samples can be made with this apparatus, it is necessary to 
calibrate the instrument. An adjustable scale (preferably a milli- 
meter scale) is placed behind the manometer tube in such a manner 
that the height of the mercury column may be determined after the 
pressure in the system has equalized. A cylindrical container, having 
the same total volume as the soil sample cylinder, is placed in the 
compressién chamber and weighed increments of water are added. 
For each increment of water, a reading is made on the manometer 
scale and recorded. When all increments from zero to full volume 
have been recorded, a calibration curve may be plotted with incre- 
ment volumes as abscissas and manometer readings as ordinates. 
Thus a scale can be established from which any increment volume 
of the cylinder may be read directly. All soil sample cylinders 
should contain the same volume as the calibration cylinder. If vari- 
ations in volume exist, proper corrections must be made for the 


differences. 


The daily adjustment of the apparatus with respect to barometric 
pressure and temperature changes may be made as follows: The 
cylindrical container used in the original calibration of the appara- 
tus is filled with a known quantity of water and its volume is de- 
termined in the air pressure pycnometer. If the scale reading varies 
from the calibration reading, the adjustable scale must be moved 
up or down so that the reading coincides with the original calibra- 
tion value. For routine test work, it may be advisable to construct 
a solid test piece of known volume which can be inserted in the 
compression chamber to check the manometer scale at any time. 


DISCUSSION 


The values listed in Tables 1 to 4 were based on measurements 
made with the air pressure pycnometer and by the weight difference 
method described by Leamer and Shaw*. The soil sample cylinders 
had an outside diameter of 5 in, a height of 3 in, and a total mea- 
sured volume of 910 cucm. All samples were taken from the sur- 
face layers of field soils, in their natural condition, with a soil 
sampler similar to that described by Yoder*. In order to compare 
the two methods, the soil samples were saturated in the prescribed 
manner and weighed. The saturated weights are given in Table 1, 
column 2. The volumes of soil and water in the saturated samples 
are given in Table 3, column 2. The weights of the samples after 
60 cm tension was applied are shown in Table 1, column 3, and 
the corresponding volumes in Table 2, column 2. The values for 
non-capillary porosity were determined for the two methods and 
are shown in Table 1, column 5, and Table 2, column 4. In order 
to explain the considerable differences in non-capillary porosity 
values obtained by the two methods, it was necessary to consider 
the lack of saturation of the samples. When the differences between 
the saturated volumes and the total volumes of the samples (Table 
3, column 3) were added to the differences in weights of the 
saturated samples and the samples at 60 cm tension (Table 1, column 
4), the non-capillary porosities corrected in this manner (Table 3, 
column 5), approached very closely those obtained with the air 
pressure pycnometer (Table 2, column 4). The lack of saturation 
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Fig. 3 Construction of field model of air pressure pycnometer 


shown in Table 3, column 3, is within the range of water — un- 
saturation of natural soils as reported by Smith and Browning’. 
However, on the basis of preliminary investigations, the authors 
believe that the lack of saturation is not due entirely to a concen- 
tration of air as bubbles in the intermediate pore sizes. It is realized 
that further proof is necessary and a probable approach to the solu- 
tion of this problem may be the adaptation of a high-pressure air 
pycnometer. This would permit tests with successively higher pres- 
sures for volume determinations of saturated samples. 

The principal advantage of the air pressure pycnometer over the 
weight difference method is the speed with which the measurements 
can be made. A single determination of the volume of soil and 
water in a given soil sample, at any moisture content, may be made 
in less than 2 min. The volume occupied by air in the sample may 
then be determined by merely subtracting this volume from the total 
volume of the soil sample cylinder. It is not necessary to saturate 
the sample, nor need measurements be confined to any particular 
moisture content. Thus it is possible to determine the pore space 
volume of a soil sample at the prevailing field moisture immediately 
after it has been brought to the laboratory. In order to correlate 
the results, it is only necessary to base all values for a given soil 
on a standard or average moisture content. Aside from the fact 
that the difficulty of saturating the soil samples is eliminated, the 
probability of erroneous results appears to be greatly reduced. For 
example, if the values of non-capillary pore space for samples No. 
2 and No. 3 in Table 1, column 5, are compared, it will be found 
that sample No. 2 shows a higher percentage of non-capillary pore 
space than sample No. 3. These same two samples, however, were 
found to be in inverse proportion when measured with the air 
pressure pycnometer. This error was caused by the different degrees 
of saturation obtained for the two samples. By examining Table 3, 


TABLE 1. NON-CAPILLARY POROSITY OBTAINED BY LEAMER 
AND SHAW METHOD 


Col. 1 Col. 2 


Col. 3 Col. 4 Col. 5 
Total Weight of 
volume Weight of soil sample Difference Non-capillary 
Sample of soil soilsample after apply- in weight porosity, col.4 
No. sample _ saturated, g 60 cm col. 2 - col. 3 col. 1x100 
cu cm tension, g 
1 910 1752 1686 66 7.3 
2 910 1801 1755 46 5.1 
3 910 1708 1676 32 3.5 


TABLE 2. NON-CAPILLARY POROSITY OBTAINED WITH 
AIR PRESSURE PYCNOMETER 


Col. 1 Col. 2 Col. 3 Col. 4 
Difference be- 
Total Volume of soil tween total Non-capillary 
volume and water after Volume and i ‘ 
Sample of soil ‘ ~ volume after Porosity, col.3 
sample, applying 60cm ¢9emtension Cl. 1x100, 
No. cu cm tension, cucm__ col. 1 - col. 2, per cent 
cu cm 
1 910 779 131 14.4 
2 910 818 92 10.1 
3 910 779 131 14.4 


TABLE 3. NON-CAPILLARY POROSITY OBTAINED BY LEAMER ANI) 
SHAW METHOD AND CORRECTED FOR LACK OF SATURATION | 


Col. 1 


d 
J 


Col. 2 Col. 3 Col. 4 Col. 6 
Volume of Volume of Difference in Non-capil- | 
Total soil saturated airspacein weight (col. 4, lary porosit! 
volume measured saturated Table 1) plus col.4—col 
Sample of soil with air sample, volume of air 1x100, per 
No. sample, pressure col. 1-col. 2. space in satu- cent 
cu cm pycnometer, cu cm rated sample 
cu cm (col. 3, Table 3) 
1 910 851 59 125 13.7 
2 910 870 40 86 9.5 
3 910 807 103 135 14.8 
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column 2, it will be found that sample No. 2 had a saturated 
volume of 870 cucm, whereas sample No. 3 only had a saturated 
volume of 807 cucm. The difference between the two volumes and 
the total volume of the cylinder accounts for the reversal of the 
pore space values determined by the two methods. Other examples 
may be found by comparing the data in Table 4, columns 1 and 2. 


TABLE 4. COMPARISONS OF NON-CAPILLARY POROSITY VALUES 
OBTAINED WITH LEAMER AND SHAW METHOD, AIR PRESSURE 
PYCNOMETER METHOD, AND LEAMER AND SHAW METHOD 
CORRECTED FOR LACK OF SATURATION 


23 


Resistance of Ear Corn to Air Flow 


(Continued from page 20) 
containing foreign material, the pressure required is nearly nine 
times as much, 0.088 in. 

Another comparison can be. made by following a vertical line 
of equal air pressures. For example, with pressure of 0.25 in, the 
rate of flow through 8 ft depth of the corn containing foreign ma- 
terial is 18cfm, and through the same depth of clean ear corn, 
49 cfm, or 2.7 times as much. 


— Col. 1 Col. 2 Col. 3 Based on data obtained in these tests, air flow per square foot 
) N.C.P. N.C.P. N.C.P. of section would be about the same in a crib 12 ft wide filled with 
Leamer & Shaw ; A i i i aini 
enews i. Snlinehdi Vine tle einen, parr te -g clean ear corn as in a crib 2 ft wide filled with corn containing 
per cent per cent per cent usual amounts of foreign material. Air flow per bushel of corn 
—s 1 8.7 15.7 15.2 would be about the same in a crib 12 ft wide filled with clean ear 
ning’. ff : ar oa. ar corn as in a crib 6 ft wide filled with corn containing usual amounts 
iin 7 4 7.8 19.0 19.7 of foreign material. 
: 5 3.5 14.4 14.8 
‘oncen- 6 5.2 12.5 11.7 TABLE 1. TESTS OF RESISTANCE OF EAR CORN TO AIR FLOW 
ealized 7 3:7 2:7 7.3 Quantity ; 
e solu- 8 8.5 14.8 13.8 Depth of air, Static pressure, inches of water column 
: 9 10.5 13.6 12.3 Date of Corn of corn cfm, per Under 2 ft 4 ft 6 ft 8 ft 
ure air & 10 12.2 15.5 16.0 test lotno.inbin, sqftof floor above above above above 
rt pres- : 11 10.2 15.2 15.3 : ft floor floor floor floor floor 
g 12 11.5 14.8 15.5 Apr.25. 1 8 10.0 0.091 0.069 0.043 0.022 
& 13 10.7 15.9 15.7 25 20.6 0.299 0.228 0.142 0.068 
verthe ff 14 26 30.4 0.602 0.456 0.284 0.138 
‘ = = _ 27 41.1 1.06 0.82 0.484 0.227 
ements § » 3.5 11.2 12.5 48.9 142 1.0 0. 0. 
: 18 Poe . 27 8 637 304 
vil and & : 19. 19.1 29 60.6 2.17 1.65 1.02 0.463 
r 17 7.6 11.3 11.4 29 69.8 2.66 2.02 1.27 0.583 
emade } 18 6.9 11.6 9.8 Mayli 2 8 70.6 0.515 0.360 0.230 0.112 
le may 19 15.5 23.0 20.7 11 61.3 0.396 0.272 0.176 0.084 
" ia 20 7.8 12.0 11.5 12 49.4 0.272 0.186 0.119 0.057 
€ tota ' 21 18.2 27.8 25.4 12 4 ee] = 0.077 0.037 
-aturate | 22 6.2 10. 2 13 \° | -069 0.043 0.018 
—— | 23 15.4 24 : p. 9 16 20.8 0.045 0.030 0.019 0.0075 
rticular © = se np i 16 10.5 0.0105 0.007 0.0045 0.001 
e space | 25 15 26 ry a 8632 12 10.2 0.019 0.014 0.0095 0.006 0.004 
: m4 ; : 5 24 20.3 0.067 0.052 0.041 0.028 0.015 
ediately | 8.0 8.7 8.9 25 29.9 0.153 0.121 0.093 0.067 0.041 
orrelate & 27 8.9 17.0 15.4 25 39.9 0.262 0.207 0.159 0.114 0.067 
= 28 7.5 15.7 15.7 26 49.1 0.396 0.311 0.238 0.171 0.104 
en soil | 29 7.6 13.6 12:2 26 60.0 0.595 0.467 0.361 0.257 0.157 
he fact ff 30 8.5 15.7 14.4 27 72.5 0.83 0.65 0.502 0.358 0.218 
i ae 31 10.1 12.5 11.1 June 14 72.5 0.84 0.66 0.504 0.362 0.222 
ed, the | 32 10.2 18.4 17.7 eae : ees 
od. For | 33 10,6 18.4 16.7 These results indicate that cleanness of husking and elimination 
les No. 7 ro me ot aa of shelled corn and fine materials from corn going into the crib 
e found 36 5.5 11.7 10.1 are factors of primary importance in storing corn containing a high 
ry pore percentage of moisture which requires good aeration to prevent 
p Dagger Additional Applications of the Air Pressure Pycnometer. It heat and mold damage. 
e air 
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Col. 5 


appears at the present time that this apparatus may havé additional 
uses for determining other soil physical properties. Preliminary in- 
vestigations indicate that the apparatus can be used for determina- 
tions of the specific gravity of soils or, if the specific gravity of the 
soil is known, for determining the water content of the soil as 
pointed out by Torstensson and Eriksson’. 


The total porosity of soils can be obtained by drying the sample 


“A Firesafe, Labor-Saving Livestock Compound” 


To THE EpITor: 


HE article by E. L. Hansen inthe November AGRICULTURAL 
ENGINEERING was particularly interesting to me. The structure 
described certainly has a number of advantages over present and 


| , . F Z ast livestock shelters. It reminds me of a building described some 
grey and measuring the volume of the soil substance. This volume sub- owl nis the Wek. Tene ok Sitiieeeaia: 6 tad i. So of AS.A.E 
ol. 1x100 tracted from the total volume of the sample cylinder will be the om — eager "a “e , meee EIA 
F total pore space. It is believed possible that the apparatus can b oe eee ee ee ee ey Ss eee 2 
7:8 : i : : pew igen igi apart many stories in height in order to reduce the floor area. 
51 } adapted to measure porosity and moisture content in soil clods of Riis Mines saieeniad iy auiee aatielt bniee sod oillin 
3.5 — irregular shapes. Analysis of these data and further developments. > hea te r des * some 2 cainly olf d 
: of the apparatus may also furnish valuable information on ti it may have features not entirely satisfactory, it certainly offers ad- 
ITH se dius d Ii fd | questions vantages to the diversified farmer. Features appearing especially 
concerning shrinkage and swelling of clay soils. . f te : 
8 8 8 y favorable are lower cost, firesafe construction, smaller farmstead 
4 ; REFERENCES area, reduction in floor and wall areas, heating economy, and work 
1 Bradfield, R. and Jamison, V. C. Soil Structure: attempts at its simplification. 
apillary q Sh cat characterization. Soil Sci. Soc. Amer. Proc., vol. 3:70-76, There may be some objection to the absence of windows. In 
y, col.3- ree ‘ ole aes ; if 
1x100 tion gg ie ee a ee Rememination of pore-size distribu- warm climates where summer heat is just as serious as winter cold, 
oe Sia. Oe ek nm, diataiins diiainaainn: tele ties ample ventilation is imperative and is aided by window openings. 
suring non-capillary porosity on an extensive scale. Amer. Soc. Agron. Gravity ventilation may be adequate without requiring electric power. 
2) . . . . . er . . 
4.4 cureel, 29, Spee Large window areas will permit a saving in electricity for lighting. 
oe 4 Nitzsch, W. von Der porengehalt des ackerbodens. Messverfahren 
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und ihre brauch barkeit. Bodenk. u. Pflanzenernahr. 1: 110-115, 1936. 


5 Smith, R. M. and Browning, D. R. Persistent water-unsaturation 
of natural soils in relation to various soil and plant factors. Soil Sci. 


Sanitary regulations may prove the greatest obstacle in the de- 
velopment of this building. Milk cows are too close to other 


somo: Soe. AaMMe. Pane. Val ©, 184-408 eee agp Pe As oot eg states, a pod are — 
I : : 3 ‘ 

: 6 Torstensson, G. and Eriksson, S. A new method for determining | cei — S or vestibu siaey just as well as ‘Me istance ss 100 t 

Col. 5 | he porosity of the soil. Soil Sci., 42: 405-417, 1936. When oriented properly with regard to prevailing winds, the objec- 
Prorat dk? oan _—, a ie space determination as a field method. Soil tion is largely overcome, and it is possible that sanitary regulations 

pe gat | 8 Yoder, R. E. A direct method of aggregate analysis of soils and a would eventually a such et ee eng 
He, study of the physical nature of erosion losses. Amer. Soc. Agron. Jour- I am interested in the reactions of other members of A.S.A.E. 
cen nal, vol. 28, 337-351, 1936. I incipl ented in thi 
to the principles presented in this structure. 
AUTHORS’ Note: Acknowledgment is made to M. L. Nichols, H. E. L. W. NEUBAUER 
13.7 Middleton and R. E. Uhland for their constructive criticisms and valu- Division of Agricultural Engineering 
as able suggestions made in connection with the preparation of this paper. University of California 
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Door and Window Design to Eliminate Heat Loss in Dairy Barns 
By W. C. Krueger 


MEMBER A.S.A.E. 


imagination of agricultural engineers, building material manu- 

facturers and planners throughout the nation. It has prompted 
inspection of the entire range of building recommendations. At a 
time therefore when precedent, rule-of-thumb practice, and tradi- 
tional methods are opened to question, it seems opportune to dis- 
cuss certain details in barn construction that are often given minor 
consideration. 

When a farmer commits himself to a new barn, for instance, 
he has available plans and recommendations of his agricultural 
college, the U. S. Department of Agriculture, the farm equipment 
industry and the help and advice of his contractor, carpenter, or 
neighbor. Review in your mind information usually so supplied 
and you will note the frequent omission of many finer points of 
construction that are powerful factors in insuring complete satis- 
faction and service; or recall the dairy barns you have visited the 
past year. 

Otherwise well-planned and soundly constructed buildings lack 
the finish of detail that spells the difference between just another 
barn and one that inspires pride of ownership. Doors and windows 
are among the items so neglected. Rotted and paint-peeled window 
sills and frames are common, putty has broken away, glass is held 
only by nails and surrounded by cracks. You see steel sash rust 
encrusted, bent and twisted by attempts to open frost-frozen sash 
and with glass rattly loose. Window frames in masonry walls par- 
ticularly have too often pulled away from the wall, leaving side 
cracks. , 

Doors do not fare much better. The plank frame barely two 
inches thick is a poor tie when a heavy hinge is necessary to sup- 
port the door. Seldom do hinge screws tie into the wall or into 
wall inserts. Fasteners are usually loose or the door has to be 
lifted to engage. Then when by persistent force the door is closed, 
it is open on one to three edges. 

Now these things are more than mere aggravation. Heat reten- 
tion in a barn, particularly in the northern climates, is necessary 
for the comfort of the workmen and the animals housed. Heat must 
not be wasted in order that there be enough to permit adequate 
ventilation without unduly lowering barn temperatures. Insulation 
of the ceiling or the sidewalls or a combination is not necessarily 
insurance that the barn will give satisfactory heat and ventilation 
performance. I do not have figures for windows constructed as in 
dairy barns, but we are told that in houses, for every foot of win- 
dow sash perimeter not weatherstripped, as much as 125 cu ft of air 
per hour passes through this reasonably close fitting construction. 
How much more can we expect in the case of barn window or door 
construction ? 

Ordinary care as to details in window frame planning will in- 
sure tight construction. Of first importance is a good frame support. 
In frame walls, I like to see a double 2x6 for a header and base. 
In the case of masonry walls, a jamb key should be fitted to the 
frame and imbedded in the wall, and the window sill and the in- 
side sloping stool set on*a soft mortar fill so as to close all joints 
effectively. A step-construction jamb provides a solid stop for both 
the window and the storm sash as they are inserted from the inside 
of the barn. Equally tight construction in frame walls is accom- 
plished by lap construction of the frame members. The window 
stop for the regular barn window runs to the outside window cas- 
ing and the storm sash fits within this, the casing lapping the storm 
sash a good 4 in on top and sides. The inside sash butts against 
this stop in turn. This precludes any possibility of air passing di- 
rectly through any part of the frame construction. By V-notching 
the bottom rail of the inside windows to fit the outside edge of the 
sharply sloping stool, condensation on the inside surface is directed 
into the barn while rain or other moisture on the outside continues 
in that direction. 

Important to satisfactory window operation are dependable fas- 


FF imssinaion planning of farm structures has caught the 
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teners which will stand the racket of daily use and the buffeting 
of winds and yet permit of a tension closure. 

Doors represent considerable heat leakage, not only through 
poor fit but air conduction through the relatively thin material. 
Insulated doors need not be clumsy or crude looking. A door of 
solid construction and having fair insulation properties can be built 
by using matched lumber, placed diagonally or vertically, outlining 
this with a frame and cross members of 6-in board, filling the panel 
spaces so formed with rigid insulation board and after covering 
both sides with vapor-resistant paper, finishing the door with sheath- 
ing of hard-pressed composition board or thin cement asbestos 
sheets. This door will be heavy, needs good hinge support, but will 
stand usage. 

Heat conservation is assured through the employment of storm 
windows and the use of vestibules or a double entry so that cows 
and carts can be brought in or out of the barn without too great 
loss of heat. Recommendations are quite definite that insulation 
and storm fixtures are necessary in Zone 1 and on the north and 
west sides of barns in Zone 2. Insulation helps maintain tempera- 
tures, facilitates ventilation, and prevents damaging condensation 
on the interior of barn surfaces. It is possible to possess a well- 
insulated barn and still have very unsatisfactory conditions from 
the standpoint of dampness, cold and foul air. In looking over 
nearly 200 survey blanks covering a wide range in dairy barn types 
in New Jersey, I was amazed to realize how few barns were really 
satisfactory from the temperature standpoint, how few had any form 
of controlled ventilation system, how many farmers reported the 
silo chute and the hay chute as their standard ‘outtake flues”, how 
many use nothing but windows for intake ventilation control, how 
many confused hip and gambrel roofs, how many thought that roof 
ventilators by some legerdemain provided stable ventilation. 

Other points of interest were also noted. Some of the most 
satisfactory barns from the standpoint of dryness and winter warmth 
were those that were crowded with animals, had no form of venti- 
lation or air exchange other than window and door cracks and the 
everpresent cat holes. Some barns had stalls two feet and ten inches 
wide and reported them satisfactory. One enterprising dairyman 
managed to ‘get three rows of cows in a 30-ft wide barn. Concrete 
in mangers was often badly pitted and rough; floors were also badly 
pitted, showing indications of a poor job in the original concrete 
work. 

Among the miscellaneous suggestions which have been made as 
a result of such surveys and individual barn visits are the follow- 
ing. The fire hazard of hay and straw storage recommends con- 
sideration of separate buildings for the animals and their feed. 
Although no comparative studies have been reported, it is felt that 
the labor under the two systems will be about the same provided 
the hay and straw is baled. Where storage is above the animals, 
self-closing hay chutes and milk house, feed and silage room doors 
are indicated. Ceiling joists must have fire stops between them at 
the wall and a layer of fire-resistant material having some insulation 
value should constitute a part of the mow floor. Vapor-sealing 
qualities in building papers is the exception rather than the rule: 
tarred felt, red resin paper, ordinary paint coating and many of the 
asphalt impregnated fabrics are not sufficiently vapor resistant to be 
effective as a wall or ceiling seal. The vapor seal should go on the 
inside surface of the dairy barn and other animal structures and. 
incidentally, should probably be concentrated on the outside surfac« 
of refrigerated storage structures. Conversely, walls of insulated 
animal structures should be vented towards the outside or cold sur- 
face, and refrigerated walls may well be ventilated on the inside 
surface. 

Much experimental work is still needed to determine the amount 
of heat and moisture emitted by cows according to their size, thei: 
lactation period and age; also how much water is evaporated from 
gutters and from water cups and what the moisture losses° are 
through the walls and ceilings. It is interesting that many dairymen 
recommend that maternity and calf pen drains be in the nature of 
scupper holes in the curb toward the feed alley floor drain, not 
directly in the floor of the pen itself, (Continued on page 26) 
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Shall the Farmer Be Encouraged to Continue Doing 


His Own Construction Work? 
By J. L. Strahan 


FELLOW A.S.A.E. 


N ANALYSIS of the overall job facing American farmers to- 
A day might throw considerable light on what the future 
trends in farm construction are likely to be. American agri- 
culture is going to be called upon to feed and to produce the raw 
materials for clothing not only for our own population, which is still 
growing, but also a fairly large proportion of the peoples of other 
countries. In addition they will furnish much raw material for 
various industrial processes such as fiber for building materials, 
erain for alcohol, cellulose for plastics, and seeds for oil. Successful 
and profitable production of crops and animal products requires an 
intimate knowledge of underlying horticultural, chemical, and bio- 
logical sciences and their practical applications. The farmer must 
therefore be a scientist, as well as a good manager, and, being 
limited in his operations by the natural phenomena of weather, 
insect and bacterial pests, to no small degree a philosopher. In 
view of these already diverse and varied demands upon his re- 
sources, should he also undertake to be a builder? 

It is true that when this country was settled, when an agricul- 
ture adapted to the needs of a pioneer economy was carved out of 
a wilderness, he had to do many things not basic to agricultural 
production simply in order to survive. He was obliged to build 
his own and his livestock’s shelter because there was nobody to do 
it for him. For the same reason he had also to make his cloth for 
clothing and cobble his own shoes. The custom was so universal 
and so essential that failure in any of these fields was considered 
a mark of personal inadequacy, even of laziness. The concept was 
so strongly held that when labor-saving equipment was first intro- 
duced, in a comparatively crude form, its use was considered by 
some “rugged” individualists to be positively sinful. 

Now, however, the country has grown up. It has grown indus- 
trially. Specialists have taken over many of the formerly essential 
tasks and have succeeded in producing clothing, shoes, machinery, 
and other essential instruments of living, including specialized 
building materials which are far superior in quality and usefulness 
to the venerated homemade items. Have the farmers then continued 
to spin and weave and cobble and tinker? A glance at the mail- 
order catalogs will provide a quick answer to that question. 

No, the concept of self-sufficiency has died out to a very large 
extent. But in the field of farm construction it dies hard. It seems 
to me that there is no essential difference between these “lost arts” 
and the one which I believe is gradually becoming obsolete, namely, 
homemade building construction on the farm. My reasons are 

1 That farmers can no longer afford to do necessary building, 
even if they have the time. 

2 They do not have equipment necessary to do an adequate job. 

3 They are not mechanically qualified to get the full benefit 
from their building investment. 

Consider the first point. Buildings were valued in 1925 at 
1114 billion dollars. In 1940 they were valued at 11 billion dollars. 
I do not know how the census figures were derived, but if the 
methods were the same both times they indicate that there has been 
about a 5 per cent dollar loss in value in the 15-year period, con- 
sidering dollars to be constant in value. Dollars depreciated con- 
siderably, however, so it is probable that the dollar loss indicates 
a somewhat greater value loss. That loss must be checked and the 
values replaced if our farm plant is to serve adequately the stepped- 
up agricultural production program which is foreseen. In terms of 
actual case histories we have seen 1000 farms in the northeastern 
states purchased during 5 years between 1937 and 1942 at figures 
which by law were required to represent no more than average 
values in their communities. We have seen these farms studied 
carefully to develop well-balanced enterprises which could reason- 
ably be expected to liquidate the investment out of income in a 
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reasonable length of time at a modest interest rate. In each case 
we have seen an engineering study made of the physical plant to 
determine how best to utilize and adapt it to the new enterprise, or 
combination of enterprises. And finally we have seen what it actually 
cost at present prices, largely estimated on the basis of the farmer 
doing most of the work himself, to perform the necessary and 
essential construction. The average was $1185.00. That is what it 
cost to bring the buildings, including the dwelling house, up to 
reasonable, modest structural and functional standards. Projected 
from this base to cover all farms in the area it represents needed 
construction to the extent of $530,725,397. 

As stated above, these estimates were figured on the basis of the 
farmer doing a large share of the work. Just how much and what 
the value of it is has not to my knowledge been statistically deter- 
mined. But for the sake of argument let us say that the average 
contribution of the farmer and his family in unpaid construction 
labor will be 25 per cent of the total value of the project. If this 
is fair, and I think it is, then the construction value would average 
$1580, of which $395 would be the farmer's contribution. What is 
his comparatively unskilled labor worth? At 30c per hour it would 
require him to put in 132 hours, or 22 6-hour working days. This 
will be in addition to the job of rounding up the necessary materials 
and organizing his carpenter help, which would normally be’ done 
by a contractor. Because, of course, he will have to hire some addi- 
tional help, as it is usually true that the total cost of doing a con- 
struction job is divided about half and half between labor and 
materials. The problem is further complicated by the need for 
sandwiching the work in between essential farm jobs if done during 
the time of year when construction can be most easily and eco- 
nomically performed, or by doing it in off seasons when the weather 
is not so propitious. These figures are for average cases. There 
will be many that are more extensive and some that are less. Con- 
sidering the load involved in the average case, the larger jobs will 
call for an amount of managerial attention and labor that will 
pretty well insure that, for one season at least, little farming will 
be well done; and this is on the assumption that the construction 
job is completed expeditiously and with a minimum of waste motion. 

Records show that such work is not expeditiously completed. 
Some of the loans that were made during the fiscal year 1937-38 
involve work that is still not completed. A larger proportion of 
the next year’s projects are not yet completed. And still more of 
the following years’ projects. The average length of time to com- 
plete the work, considering all cases, was over four years. This is 
analogous to a farmer's acquiring a tractor by buying the chassis 
the first year, the motor the next, the wheels next and finally the 
carburetor, transmission and other essential parts the fourth year, 
after which he would assemble them into an operating unit. He 
ultimately gets a tractor, providing he is competent to put it to- 
gether, but he doesn’t use it for four or five years after he decides 
he needs it. It is extremely doubtful whether his investment will 
pay him proper dividends under such a procedure. If this is absurd 
with respect to mechanical equipment, it is equally absurd with 
respect to service buildings essential to the proper operation of a 
productive enterprise. 

In the Northeast it was estimated that $530,725,397 represented 
the cash cost of needed construction in 11 states. Based on hiring 
all necessary mechanical labor, thus freeing the farmer for agricul- 
tural production, the cost would be 20 per cent higher than this, 
or $707,638,863. If the work were contracted the cost would be 
10 per cent more, or $778,397,249. The farmer will pay out for 
this work nearly 531 million dollars anyway. If he hires it done 
by contract he will pay out about 775 million dollars. By doing 
it himself he presumably “saves” 248 millions. 

But for this 248 million dollars he could buy for himself (1) 
four years without interruption to his essential farm productive en- 
terprises, (2) the use of his improved facilities for at least 314 
years longer than otherwise, (3) high quality construction with 
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correspondingly reduced depreciation charges, and (4) adequate 
functional performance throughout the life of the structure, with 
all that that implies in the effect upon his productive efficiency. 
Some better statistician than I will have to evaluate these advan- 
tages in terms of dollars. My guess is that they will far outweigh 
the original “saving’’ in first cost. 

I maintain that a farmer doesn’t have time to do his construc- 
tion work; and if he takes time he doesn’t have the service from 
his plant that he needs and that makes his investment a profitable 
one; in other words, he can’t afford it. 

Consider now the second point having to do with tools and 
equipment. How many farmers have a concrete mixer, a bulldozer, 
scaffolding equipment essential for doing a safe job of roofing, 
special shears for shaping asbestos coverings, concrete finishing 
tools, skill saws, spray guns for paint, staplers for applying vapor 
seals or bat insulation, etc.? Very few. It will be argued no doubt 
that a concrete mixer can be hired, that a team with a scraper will 
do the excavation and grading, old scrap lumber can be utilized 
for scaffolding, asbestos doesn’t have to be used, concrete had best 
be left rough with a wood float, a hand saw is all a practical man 
needs, paint can be brushed on or better yet not used at all, and 
vapor seals and insulation can’t be afforded anyway, so why bother. 
My answer is that these time-honored and makeshift methods are 
hangovers from pioneer days, and that they are perfectly adapted 
to pioneer conditions. If our agriculture is to remain a pioneer 
industry I have nothing more to say. If it is not, if it is to grow 
up and compete for parity with American industry, it must adopt 
industrial methods, and accept industrial service. 


BUILDINGS ARE INDISPENSABLE TO AGRICULTURE 


With respect to mechanical equipment it has done this. The 
ability to produce adequate equipment has been demonstrated be- 
yond question by manufacturers; without their contribution agricul- 
ture simply could not have equipment in the modern mechanized 
sense. With respect to buildings, industry is still a long way from 
demonstrating that they are indispensable to agriculture. This may 
be partly because farmers have been able in a hit-or-miss fashion 
to cobble up out of traditionally cheap and easily worked materials, 
sufficient housing to afford a minimum of protection. But more 
importantly I believe it is because housing as it can be, sound in 
design and functionally adequate, has not been demonstrated either 
by the building materials industry or the construction industry. The 
manufacturers have produced good tractors, but the builders have 
not yet produced good structures. This is an indictment of the 
building industry and is intended to be. In its own interests it 
might well recognize an opportunity in this situation and begin to 
do something constructive about it. It should be able to demon- 
strate its indispensability to agriculture in the field of structures. 

The above digression from the main thread of my argument 
simply shows that, if farmers are still by and large doing a pioneer 
job on their farm buildings, it is because they are obliged to. Still 
they have nobody to do it for them. It is obviously necessary for 
someone to provide them with the necessary modern tools wielded 
by competent mechanics who know how to handle newer materials. 
The building industry as represented by materials dealers and rural 
contractors should be able to do this. 

Now as to my third point. Regardless of the present necessity 
for farmers doing their own construction work, and regardless of 
the effort that is expended by public educational agencies to make 
farm boys mechanically competent through vocational courses, the 
fact remains that the largest proportion of farmers on the land and 
in production are not and will not be capable of handling building 
tools and materials as well as those can who make their living by 
it. Good carpentry requires an honest apprenticeship. It can’t be 
learned in six easy lessons. The same is true of roofing, painting, 
plumbing, electric installation. And it is especially true where newer 
materials like built-up, cold-process asphalt roofing or asbestos-cement 
products are involved. The “know how” necessary to produce good 
results comes from experience and practice. Experience cannot be 
gained by doing just one job and then laying off for 10 or 15 years 
until the next one comes up to be done. Practice which develops 
mechanical adequacy means working at it 6 days a week, week after 
week and year after year. Good mechanics are not born; they are 
made. And not overnight either. It is no more reasonable to expect 
a farmer to be a good building mechanic than it is to expect a law- 
yer, a school teacher, or a clothing retailer to be one. And by in- 


Sheth each Spams os Cnn Pts 


3 ac via es Be pe 
Ei te ea Sepa: nee RT 


AGRICULTURAL ENGINEERING for January 1945 


ference, it is no more reasonable to criticise the one than the others 
for not being. There are no doubt many farmers who are excellent 
mechanics and are qualified to take on a real construction job. But 
the same can be said of people in other walks of life. 


The foregoing arguments are directed against the practice of 
home construction of farm buildings. In this catagory I class all 
new construction and all major repair and remodelling work. For 
ordinary maintenance and minor repair the resources of the farmer 
and his family should be adequate. If not they should be made so. 
There is a very definite place in our educational program for voca- 
tional or manual training courses which will familiarize farmers 
and farm boys with common hand tools needed to keep buildings 
in good repair just as there is a place for a program of mechanical 
equipment maintenance. The “farm shop” is a real necessity on 
every farm. However, this is far from saying that every farmer 
should function as a contractor whenever a major building project 
comes up. In this case his comparatively superficial understanding 
of building practices and materials will enable him to contract 
wisely, and help him to get value received. In the large majority 
of cases he will get anything but value received if he undertakes 
mechanical performance himself. 

If my arguments against farmer construction are sound, and if 
the farmer now has nobody to do it for him, then it is obvious that 
the building industry should take definite steps to fill the gap. 
Rural dealers many of whom are also builders and rural contractors 
should position themselves to provide an adequate “agricultural 
engineering” service to agriculture. On another occasion I recom- 
mended a possible solution which I should like to repeat here. 
Agricultural extension services should direct their farm structures 
activities to rural builders. These activities should involve teaching 
design principles, functional requirements, sound construction prac- 
tices, and encouraging the development of simple but adequate con- 
tractural relations between builders and their farmer clients. No 
doubt before this can be done to the required extent, considerable 
research will be needed. 


Until the gap is filled, until farmers have available the same 
type of professional and mechanical services which are considered 
essential by the urban owner, they will have to continue to get 
along as best they can. But because our present setup is weak at 
this point is no good argument for encouraging the continuation 
of a further weakness except as an interim makeshift. 


Door and Window Design for Dairy Barns 


(Continued from page 24) 


that gutters be pitched neither crosswise nor lengthwise, holding 
that brooms or brushes readily handle excess water after washing. 
Unless barn management includes facilities for liquified manure re- 
moval from storage pit, all gutter and manger drains should be fitted 
with tight covers and the drains used only for dispersal of wash 
water. High front mangers are considered more sanitary than sweep 
in; the latter may also injure the cows’ knees, although many poorly 
constructed high front mangers result in cows throwing the hay out 
and in greater feeding labor costs. If a stable ceiling is sheathed, 
the material must be tight and preferably protected by an under 
layer of well-lapped, vapor-resistant paper in order to prevent pene- 
tration of moisture and possible condensation in the space between 
ceiling and mow floor. 


In order to protect the sills against condensation rot, some struc- | 


tural engineers recommend that the sills be placed at or only slight- 
ly above the barn floor level, raising the floor above grade enough 
for ground splash clearance. In this way the sill is said to remain 
at more nearly floor and ground temperature levels. The floor is 


extended up the sidewalls 8 to 12 in in the form of a dado, with | 
the inside barn finish resting down against the upper dado edge. |~ 
Ths gives an easily cleaned floor-to-wall connection. The difficulty | 
occasionally experienced with manger concrete pitting and wearing | 
can be overcome by using waterproof cement in the finish coat and | 


aggregate of emory or carborundum. 
Only a few such points can even be mentioned within the limi‘s 
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of this paper, which is primarily a plea for greater detail of in- | ' 


struction and the application of well-known principles in dairy barn 
planning. One might include drawings and specifications as a part 
of each plan, or it may be preferable to get out a master sheet of 
such details and include them in each set of plans distributed. 
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Making Hay with an Automatic Tying Pickup Baler 


By E. W. Schroeder and W. F. Ackerman 


MEMBER A.S.A.E. 


N 1941 Wilhelm Vutz, then chairman of the A.S.A.E. Com- 
] mittee on Hay Harvesting and Storage, reported, “It looks as 

if during the next few years the whole problem of handling 
hay will be in a somewhat fluid state.” That well describes the 
status of hay handling methods to date. Some methods being en- 
thusiastically accepted a few years ago are beginning to lose popu- 
larity in some localities, while still gaining in others. 

Interest in hay handling with the pickup baler has expanded in 
the last few years. Whether this is due to the economics of the 
process, the psychological effect of being able to do a job neatly, 
or to the wartime labor shortage has not been determined. 

However, the possibilities of pickup baling were indicated in 
the report’* of the Committee on Hay Harvesting and Storage in 
1942. “If a successful pickup baler could be devised that was as 
mple to operate as present-day grain binders, then hay baling 
might have such sweeping advantages from the labor standpoint 
that regardless of other considerations it would be widely adopted, 
and, in fact, become the almost universal hay-making practice.” A 
fully automatic tying pickup baler practically meets these specifica- 
tions. From the past three years’ experience at the Pennsylvania 
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| State College, some of the possibilities and limitations of this type 
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of machine can be reported upon. During this time over 400 tons 
of hay were baled and fed on the College farms. Records were 
kept on power, machinery, and labor requirements, as well as some 
detailed studies being made on moisture and density relationship 
affecting the keeping qualities of the hay. 

In 1942, the first year the baler was used, 132 tons of hay were 
put up on which accurate records were kept. The bales averaged 
iD lb original weight. The total time required to bale, haul and 
store this quantity was 45 hr, or at a rate of approximately 3 tons 
per hour. This rate includes all minor stops and delays which occur 
during long periods of baling. During the summer of 1944 after 
two years’ experience, it was common for the crew to average 4 
tons per hour on a day’s run, the hourly rate for short periods 
going as high as 5 tons per hour. 

Since the hauls were usually long —a mile or more — most of 
the hay was baled and stored with a 7 or 8-man crew — one man 
on the tractor, two on a wagon drawn behind the baler, one man 
hauling and two or three men at the storage, and one man tending 
the baler. The latter may not be required and often is not used, 
especially with an experienced crew. At four tons per hour this 
crew was able to bale and store hay at the rate of one ton per 2 


} man-hours, and on short runs one ton per 1.8 man-hours. 
To bale and place hay in storage as fast as it was baled required 
a minimum crew of six men. In some types of storage this will 
require the use of a small elevator. A crew of this size presupposes 
a short haul so the man hauling can help unload and return while 
the wagon behind the baler is being loaded. Thus one man at the 
storage was eliminated as was the man attending the baler. Since 
| the baling rate was not materially changed when the baler was 
| operated with a six-man crew, hay was baled and stored with a 
| labor requirement of 1.2 to 1.5 man-hours per ton. 
When the bales were dropped from the baler to be picked up 
j later, the labor requirement increased due to an additional man 
» nccded for loading. This practice is usually followed in custom 
| baling with a one or two- 
man crew operating the 
tractor and baler. When a 
two-man crew is used, the 
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A field view of the automatic pickup baler used in the studies at Pennsylvania 
State College 
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man who rides the baler occasionally removes the loose hay that may 
interfere with the knotter, and changes the tension on the tension 
bars to alter the density of the bales if there is a noticeble variation 
in moisture content. Some operators prefer a one-man crew. One 
farmer with whom we worked baled over 900 tons of hay in the 
summer of 1944 without anyone tending the baler. He averaged 
about four tons per hour during a day’s run, with an average of 
only four to six missed bales per day. Often one missed bale means 
two or three because the missed bale is not noticed until it is out 
of the chamber, unless a man is riding on the baler. 

The rate of baling and the ability of the operator to make well- 
shaped bales is influenced by the manner in which the hay is raked. 
In order to form uniform bales, well tied, the windrow must be 
fairly uniform in size and especially free of bunches followed by 
thin places. The hay should also be fed into the baler at the proper 
rate. The bales are likely to be longer at the bottom if the hay is 
fed in too slowly or longer at the top if the hay is fed in too rapidly. 
An experienced operator gauges the feeding rate by the sound of 
the engine on the baler, keeping it well loaded. If two or three 
swaths of the side-delivery rake are thrown together in hay of aver- 
age yields, the tractor pulling the baler is usually run in low gear. 
With smaller windrows it is usually necessary to run in second 
gear to operate the baler to capacity and make well-tied bales. 

Hay that is to be field baled must be field dried. The weather 

hazards and other problems of field drying, to which at the present 
time there is no complete solution, must still be coped with. From 
preliminary reports the newly developed mower-crusher and mow 
drying with forced ventilation offers some encouragement. How- 
ever, good practices for field drying can greatly reduce these hazards. 
A number of investigators” *, have pointed out the importance of 
early windrowing to shorten the drying time, reduce leaf loss and 
prevent bleaching. That this practice be followed when hay is field 
baled is all the more important because it is absolutely necessary 
that the hay be uniformly dry. Wet bunches of hay that may be 
scattered by other methods while storing go into the bale more or 
less intact causing a molded spot in the bale. Grass that is excep- 
tionally heavy or down may be inclined to bunch while being mowed. 
When these conditions exist early raking encourages more uniform 
drying. 
_ The moisture content at which hay may be field baled without 
spoiling has been variously reported from 20 to 33 per cent® * °. 
Methods of determining moisture, basis for reporting moisture con- 
tent, methods of collecting samples, density of bale and what is 
meant by spoiled hay suggest reasons for such a wide range of re- 
ported moisture content at which hay may be field baled and stored 
without spoiling. 

Per cent moistures herein reported were determined by drying 
the samples in a vacuum oven at 100 C and 21 in of mercury until 
the time-weight curve became practically flat, and the per cent of 
moisture calculated on the wet basis® which is the accepted standard 
of agricultural chemists for reporting moisture in hay and similar 
products. 

Previous studies had shown that the critical moisture for field 
baling was around 25 per cent. To find out what happened to hay 
when baled at different densities with the moisture content above 
25 per cent, samples were 
taken from the part of the 
windrow from which each 
bale was made and tagged. 
The bales were weighed, 
measured and stored in the 
haymow of a dairy barn 
with a barn floor common 
in dairy sections of the 
country. The bales were 
stacked in the barn alter- 
nating the direction of each 
tier. They were packed 
rather loosely allowing the 
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uneveness of the bales to provide air space between bales for circu- 
lation. Out of several hundred bales that were tagged and observa- 
tions made for quality, temperature records were kept on 25 bales 
with thermocouples and thermometers. When the bales were re- 
moved from the mow, they were reweighed. Assuming that the 
entire loss of weight was moisture lost, which can be done since 
the temperatures remained low’, the moisture content of each bale 
was determined individually, which checked with the samples taken 
originally. Two months after the hay was stored, observations on 
quality were made by a professor of agronomy whose specialty is 
forage crops and two dairy professors who were responsible for 
buying considerable hay for the dairy research herd. All three of 
these men judged the hay as number 2 grade. The results of this 
study on a hundred bales of mixed hay are given in Table 1. Usually 
good drying weather permitted the hay to be baled on the same day 
it was cut. The yield from this field was 2 tons per acre. 


TABLE 1 
Bale density, Moisture content, Temperature 
lb per cu ft per cent range, F Remarks on quality 
6 to8 25 to 28 74 to 76 Color good. Very little 
or no dust. 
8 to 10 25 to 28 96 to 100 Slight off color — scald. 
Little dust or dusty. 
Small mold spots in one 
bale. 
8 to 10 20 to 25 75 to 79 Color good. Little or no 
dust. 


The results shown in Table 1 indicate that hay field baled at 
25 to 28 per cent moisture should be tied as loosely as possible to 
obtain the best quality hay at this moisture content. At a density 
less than 8 lb per cu ft, a 16x18x36-in bale weighs less than 50 lb. 
Hay baled this loosely is preferably stored where it is to be used 
because the bales will be too loose for additional handling after 
curing. 

While hay from 25 to 28 per cent moisture*may be baled at 8 
to 10 lb per cuft without absolutely spoiling, it shows signs of 
having heated while curing which is substantiated by the indicated 
temperature rise. The temperatures are also significant from the 
nutritive standpoint. W. A. Cashmore® shows that there is a marked 
falling off in carotene content when the curing temperature exceeds 
90 to 95 F. While this hay was also graded number 2, there was 
a slight faded appearance to the green color, called a slight scald 
by one of the judges. Most of this hay was dusty. The dairymen, 
however, said the dust was not objectionable and called the hay 
good quality. One bale in this group contained three small molded 
spots. These results indicate that hay of 25 to 28 per cent moisture 
should be baled when, due to adverse weather conditions, there is 
a risk of losing the entire crop or a considerable portion of its nu- 
tritive value. If this is done, however, the bale density should be 
below 8 Ib per cu ft, if the best quality hay is to be obtained. 

When the moisture of the hay was below 25 per cent when 
baled, at a density of 8 to 10 lb per cuft, the green color of the 
hay was retained. At this moisture content and density the bales 
withstand a reasonable amount of handling even after being cured 
without the twine becoming loose, allowing the bale to get out of 
shape or fall apart altogether. 


BALING HAY TOO DRY TENDS TO SEPARATE THE LEAVES 
FROM THE STEMS 


Baling hay too dry, while few leaves are lost, tends to separate 
the leaves from the stems and also break up the stems, the result 
being a chaffy hay. There is a tendency to make wetter hay into 
heavier bales. This is just opposite from the way it should be done. 

With a little correlation the above information may be put into 
terms that will make it usable to the farmer. It is fairly well agreed 
that 24 to 25 per cent is the best moisture content for putting up 
loose hay, 28 per cent the maximum. Most farmers have made hay 
by this method. They are accustomed to judging these moisture 
contents on the basis of putting up loose hay. When it is safe to 
put up loose (20 to 25 per cent), it is safe for baling. When it is 
not quite dry enough to put up loose, but “we'll take a chance and 
put it up anyway”, it is probably near the 28 per cent mark. Under 
these conditions hay baled loosely (50 Ib or less in an 18x16x36-in 
bale) should be of good quality if it contains no wet bunches. If 
70 to 75-Ib bales are made, it is likely to be dusty and contain 
mold spots. 

To get an indication of the experience farmers were having with 
field pickup balers, twenty-two cards were sent out to owners of 
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these balers, of which seventeen were returned. Of those returning 
the cards, prior to getting balers one had put up hay with a station- 
ary baler, one had chopped hay, and fifteen had put it up loose. 
The experience of the fifteen previously putting up loose hay are 
shown in Table 2. 

TABLE 2 


Number reporting mold or no mold in various 
weights of bales 


Size of bales 


Moisture 
content, baled 
compared with 


loose» reporting, © 40-501b 50 - 60 Ib 60 - 70 1b 
Drier 2 2, no mold 
Same 11 6, no mold 1, 1 per 100 
3, 1 per 1, only when 
100 molded dew present 
Wetter 2 1, 1 per 1000 1, seldom 


While pickup baling has developed and is being accepted to 
the point where it has possibilities of becoming “an almost univer- 
sal method of haymaking”, as with all newer methods, there are 
limitations that must be met and problems yet to be solved. Hay- 
making like harvesting grain must be done in a limited time. There- 
fore, one baler can serve only a limited number of farms. The 
weather hazard still remains to be reduced. An inexpensive grass 
crusher to reduce the drying time or barn curing and smaller loose 
bales so hay may be baled sooner after cutting offer possibilities. 
The use of bale loaders and elevators reduces manual labor, but a 
method requiring less time and physical effort is needed for un- 
loading and placing bales in storage. 
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Power to Destroy 


(Continued from page 9) 


the end would serve agriculture and America better, if it 
were made to bear its full share of burdens of war and 
bureaucracy, on exactly the same basis as other forms of 
business. It is hardly safe to rely for its growth on shifting 
the tax load to other business which by that very fact may 
be doomed to disappear. 

In rural electrification and crop processing particularly, 
the work of many agricultural engineers is interwoven with 
cooperative organization. They well may look askance at 
projects founded on the shifting sands of subsidy. 


ie \ 


PENNSYLVANIA SECTION ORGANIZATION MEETING 
This group attended the organization meeting of the Pennsylvania State 
Section of A.S.A.E. at State College, November 16. Front row on lady’s 
right is R. A. Knight elected first chairman of the Section. Paul J. New- 
ton (left) and E. W. Schroeder (right)— in front of open door on the 
back row — are vice-chairman and secretary-treasurer, respectively, of 
the Section. To the lady’s left on the front row is the ‘‘spark’’ that set 
the organization of the Section in motion, R. U. Blasingame 
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| Nominations for 1945-46 A.S.A.E. Officers A.S.A.E. Meetings Calendar 
ti ‘HE Nominating Committtee of the American Society of Agri- January 17 — Paciric Coast SECTION, agricultural engi- 
cultural Engineers, consisting of H. J. Barre (chairman), C. N. neering building, University of California, Davis. 
| Hinkle, and J. P. Fairbank, have placed in nomination the following “~~ S dinitnesh ten 
| members of the Society for the various Society offices to be filled January | Bi q = Be . ee bhi 8 "Univ nf 
} at the next annual election of officers: NCerINg 8-, University of Minnesota, University 
| : Farm, St. Paul 
1 For President 
: J. Dewey Lone, chief, research department, Douglas Fir February 19 and 20— SOUTHEAST SECTION, Piedmont 
; Plywood Association Hotel, Atlanta, Ga. 
! For Councilor June 25, 26 and 27 — ANNUAL MEETING, Hotel Schroe- 
{ W. J. Couttas, chief experimental engineer, John Deere der, Milwaukee, Wis. 
* Harvester Works, Deere and Co. ree EN ; December 18, 19 and 20—FALL MEETING, Stevens Hotel, 
i B. G. VANZEE, chief engineer, automotive division, Minne- Chicago 
; apolis-Moline Power Implement Co. - eae 7 
j For Councilor 7 i nace aera ae er 
' HENRY GiESE, professor of agricultural engineering, Iowa Dr. E. C. Auchter, USDA research administrator. Plans for streng- 
) State College 
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R. C. Mitter, professor of agricultural engineering, Ohio 
| State University 


For Nominating Committee 
E. L. BarGer, professor of agricultural engineering, Iowa 
State College 
E. L. HANSEN, agricultural engineer, Portland Cement Asso- 
ciation 
R. C. Hay, assistant professor of agricultural engineering ex- 
tension, University of Illinois 


W. D. HEMKER, in charge of rural electrification, Westing- 
house Electric and Mfg. Co. 


G. R. SHIER, consulting and sales engineer in farm structures 
field, associated with Howard E. Sterner Co. 


D. C. SPRAGUE, associate professor of agricultural engineer- 
ing, Pennsylvania State College 


The by-laws of the Society provide that by March 1 of each 
year the Secretary of the Society shall mail each member entitled to 
a vote a ballot stating the names of the candidates for elective office 
to be filled at the next election. 


Turner Is Ag Engineering Research Chief 


: RTHUR W. Turner, president of the American Society of Agri- 
: cultural Engineers in 1943-44, has been appointed assistant 
chief of the USDA Bureau of Plant Industry, Soils, and Agricul- 
tural Engineering, where he will have full charge of engineering 
research, Secretary of Agriculture Wickard recently announced. 
The appointment, which was effective December 1, foreshadows 
greater development of all phases of agricultural engineering in the 
program of the Agricultural Research Administration, according to 
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This is Arthur W. Turner now in charge of USDA agricultural 
engineering research 


thening engineering research in the Department have been under 
discussion for some time with a committee of the American Society 
of Agricultural Engineers. 

Mr. Turner, who more recently has been educational adviser of 
the International Harvester Co., and who prior to joining the Har- 
vester organization in 1927 was associate professor of agricultural 
engineering at Iowa State College, has taken his new assignment 
with the understanding that he is to “initiate, plan, develop, coor- 
dinate and conduct extensive investigations relating to the applica- 
tion of the science of engineering to the improvement of agriculture.” 

These investigations are concerned with improvements and de- 
velopments in farm machinery of all kinds, farm buildings and their 
construction, transportation of fruits and vegetables, processing 
equipment for farm products, research relating to electricity on the 
farm, and combinations of methods and equipment specifically adap- 
ted to farms of different types and sizes, including small farms. 
Under Mr. Turner’s direction they will be carried on in close co- 
operation with state and other federal agencies through an improved 
organization that includes three major divisions:in the Bureau of 
Plant Industry, Soils, and Agricultural Engineering. These divisions 
and their projects that are in force at present are as follows: 

The Division of Mechanical Processing of Farm Products, of 
which Geo. R. Boyd is head, is conducting projects at Stoneville, 
Miss., on cotton ginning machinery and the extraction of foreign 
material from cotton lint at gins, under the supervision of C. A. 
Bennett ; fiber flax processing investigations at Corvallis, Ore., under 
the supervision of W. M. Hurst; and sansevieria fiber processing 
investigations at Boynton, Fla., under the supervision of M. H. 
Byrom, in addition to the work at the Beltsville, Md., headquarters. 

The Division of Farm Mechanical Equipment, of which Roy B. 
Gray is head, is conducting investigations on pest and plant disease 
control machinery, on fertilizer distributing machinery, on power 
and machinery in crop production, and on special equipment. 

The work on pest and disease control, under the supervision of 
Frank Irons, includes studies not only of power-driven ground ma- 
chines for controlling insect pests and plant diseases, but also of 
insecticide dispensing equipment for airplanes, with headquarters 
at Toledo, Ohio. 

Fertilizer distributing investigations, under the supervision of 
G. A. Cumings, include 50 experiments on the placement of ferti- 
lizer with 13 crops in 6 states with headquarters at Beltsville, Md. 

Crop production machinery investigations are centered on the 
more urgent problems related to the war. These include studies of 
peanut production and harvesting machinery, equipment for small 
(low-income) farms, equipment for crop-residue mulch culture, and 
machinery for gathering and hulling tung nuts — all under the 
supervision of I. F. Reed, with headquarters at Auburn, Ala. ; studies 
on sweet potato production and harvesting machinery, under the 
supervision of O. A. Brown, with headquarters at Ellisville, Miss. ; 
on sugar beet production and harvesting machinery, with headquar- 
ters at Fort Collins, Colo.,under the supervision of S. W. McBirney, 
and at East Lansing, Mich., under the supervision of Lorin Smith, 
and studies on sugarcane production and harvesting machinery with 
headquarters at Houma, La., under the supervision of R. M. Ramp. 

The special equipment investigations, all with headquarters at 
Beltsville, Md., include studies of insufficient size to justify separate 
projects and studies preliminary to setting up new projects. 

Mr. Gray is also in charge of rural electrification investigations 
concerned with the utilization of electric power on the farm and 
including studies of cooling eggs on the farm and at grading stations 
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ZONOLITE 
INSULATION 


Keeps Poultry House Temperature 
Above 40° When Outdoors It’s Below Zero. 
No Frosty Walls ...No Damp Floors 


HERE’S PROOF: "2° wnat owner says: 


“We used Zonolite insulation 
in side walls and ceiling in remodeling our poultry house. 
Also placed two inches of Zonolite Insulating Concrete over 
our old gravel concrete floor which has been cold and wet. 
Our litter now stays dry, is easily cleaned out because it 
doesn’t stick to theinsulating concrete floor. Bedding changes 
are much less frequent than with the old floor. When out- 
door temperatures fell below zero, inside it was above forty 
degrees. Walls were never frosty and house was warm and 
dry.”—Mrs. Arvin Friedow, Britt, lowa. 


Increase Profits From Eggs, Milk, Pork! 
Insulate Old or New Buildings... Quickly... Easily 


You do farmers a favor by suggesting Zonolite Insulation. 
Just one word from you can frequently help to increase their 
incomes. Zonolite comes in 3 forms: Zonolite Granular Fill, 
for walls and ceilings; Zonolite Concrete Aggregate for 
warm, dry floors and walls; Zonolite Plaster Aggregate used 
instead of sand to make insulating plaster walls. Let us send 
you complete details showing how Zonolite Insulation is 
installed in various types of farm buildings. 


UNIVERSAL ZONOLITE INSULATION COMPANY 
Dept. AE 1-45 + 135 South La Salle Street + Chicago 3, Illinois 


UNIVERSAL ZONOLITE 
INSULATION CO. 


Dept. AE 1-45, 135 S. La Salle 
St., Chicago 3, IIl. 


Q : SS 
WIM \S Please send me complete de- 
€ tails about Zonolite Insulation 
and a set of Free work sheets. 
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‘gram, and the forenoon session, with Ray Crow, Section chairman, 


and studies of mow drying of hay, under the supervision of A. T. 
Hendrix, with headquarters at Blacksburg, Va. 

The Division of Farm Structures, of which Wallace Ashby is 
head, is conducting investigations on potato storage, under the 
supervision of A. D. Edgar, with headquarters at Fort Collins, Colo ; 
on farm storage of ear and shelled corn, under the supervision of 
W. V. Hukill, with headquarters at Ames, Iowa; on methods for 
properly caring for grain in storage, under the supervision of W. V. 
Hukill, with headquarters at Ames, lowa, and Hutchinson, Kans., 
under the supervision of E. R. Gross; on farm storage of grain 
sorghum, under the supervision of E. R. Gross, with headquarters 
at Hutchinson, Kans.; and on farm storage of soybeans, under the 
supervision of Leo Holman, with headquarters at Urbana, Ill. This 
Division is also concerned with investingations on farm structures 
of all kinds, including the designing of improved homes and other 
buildings. 

Administrative headquarters for all the agricultural engineering 
work are in the North Laboratory Building at the Agricultural Re- 
search Center at Beltsville, Md., where Mr. Turner has established 
his office. Mr. Turner is also maintaining an office at the head- 
quarters of the Bureau of Plant Industry, Soils, and Agricultural 
Engineering, in the administration building of the Plant Industry 
Station, which is south of Beltsville, Md., along the Washington- 
Baltimore highway (U. S. Route No. 1) and accessible by bus or 
street car. 


Mr. Turner points out that interested people will find it easy to | 
arrange for visits to the Plant Industry Station and suggests that | 
previous arrangements be made through correspondence or by tele- F 
phone. Those who plan visits to Washington but do not expect to 
be able to reach Beltsville can also be accommodated if previous 
arrangements are made. Conferences can be arranged for in Room | | 
351 of the Administration Building of the Department of Agricul- 
ture in Washington. The person whom an interested visitor wishes 4 
to see can be in this Washington office waiting, says Mr. Turner. 
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Southeast Section Meeting FY 


HE program for the meeting of the Southeast Section of the 
American Society of Agricultural Engineers to be held at the 
Piedmont Hotel, Atlanta, Ga., February 19 and 20, is now almost 
complete, according to announcement by Ray Crow, chairman of 
the Section. The general theme of the meeting is to be ‘Trends in 

a Changing Southern Agriculture.” 


q 
The first day of the meeting will be devoted to a general : 


presiding, will open with an address by R. H. Driftmier, president 
of A.S.A.E., on the future outlook for agricultural engineers in the 
Southeast. Other subjects and speakers scheduled for this session 
include P. O. Davis, director of the Alabama extension service, who 
will talk on trends toward greater diversification in southeastern 
agriculture; W. M. Holsenbeck, chairman of the Georgia associa- 
tion of soil conservation district supervisors, who will discuss the 
part which the soil conservation districts play in changing southeast 
agriculture, and Channing Cope, Georgia Power Company public 
relations officer, who will speak on the intensification of efforts to 
produce desirable changes in the agriculture of the southeastern 
states. 

The Monday afternoon session, with John R. Carreker, vice- 
chairman of the Southeast Section, presiding, will open with a talk 
by M. D. Mobley, director of vocational education for Georgia, on 
the significance of population trends in southern agriculture. Russell 
Woodburn, a project supervisor of the U. S. Soil Conservation Ser- 
vice, will present a paper on the relations of soil physics to tillage; 
Jesse B. Brooks, Kentucky extension agricultural engineer, will dis- 
cuss extension methods in farm building work, and Paul DeLeon, 
dehydration specialist, of Cleaver-Brooks Co., will present a paper 
on mechanical dehydration versus field. curing of feed crops. 

Three concurrent group programs are scheduled for Tuesday] 
forenoon, February 20. These will be devoted to three of the main} 
branches of agricultural engineering, namely, power and machinery, | 
soil and water conservation, and rural electrification. 

The power and machinery group session, at which Wm. E. 
Meek, vice-chairman of the Southeast Section, will preside, will] : 
open with a symposium on the mechanization of special crops which 

q 


Ba cities 


© 


will include contributions on peanuts and soybeans, by J. T. Mc 
Alister of the U. S. Soil Conservation Service; on sweet potatoes —% 
by O. A. Brown of the USDA Bureau of Plant Industry, Soils and — 
Agricultural Engineering; on the mechanical cotton picker by Chas. 
A. Bennett, also of the BPISAE; on the flame cultivation of row 
crops by Proctor Gull, and on the development of unit equipment 
for tractors (speaker to be selected). In addition to this symposium, 
J. B. Wilson, Alabama extension agricultural engineer, will talk 
on how extension work in farm machinery can be made more effec- 
tive, with discussion by H. M. Ellis, North Carolina extension agri- 
cultural engineer. = 
The group program on soil and water conservation, with John} 
R. Carreker, vice-chairman of the Southeast Section presiding, in-| 
cludes four papers as follows: Stream gauging and its application} 
to the agricultural use of small streams (Continued on page 32) 
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From them, you will find the right grade to fit your 
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SAFETY + REGISTER - TENSO + AMER 
PA 


WELDLESS | 
CHAINS i G 
—a popular substitute * , 


* NIT IVa 


e Made of formed wire or 

_ stampings in a variety of pat- 

terns and materials, AMERICAN 

CHAIN WELDLESS CHAIN has many 

uses in replacing manila rope 
or the smaller sizes of welded chain. 

From time to time we have open equipment 


SNid 431109 


for manufacturing the chains shown above— 
American Pattern in steel, the others in steel 
and brass. This also applies to the ATTACHMENTS 
shown: “‘S” hooks, rope snaps, swivel snaps, 
rings, and certain special designs. 

COTTER PINS — Campbell Hammerlock and 
Acco Regular—are available. These cotters are 


precision-made, therefore easy to insert, lock 
and remove. Packed in substantial boxes, 
clearly labeled. 

REPAIR LINKS — are available in six sizes. 
Acco links, with their long, tapering laps, 
can be closed cold or welded to make strong, 
safe repairs on broken chains. 

We will continue working night and day to 
relieve existing shortages and meet increasing 


demands. 


AMERICAN CHAIN DIVISION 


York, Pa., Boston, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, Pittsburgh, 
San Francisco, Portland 


AMERICAN CHAIN & CABLE 


BRIDGEPORT 


In Business for Your Safety 
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NEWS SECTION 


(Continued from page 30) 


and ponds, by M. J. Thomson of the U. S. Geological Survey; soil 
and water losses as affected by rainfall characteristics, by J. H. Neal, 
head of the agricultural engineering department, Alabama Polytech- 
nic Institute; irrigation in the Southeast, by Nolan Mitchell, assis- 
tant agricultural engineer, Tennessee Valley Authority, and postwar 
possibilities for privately owned corporations to terrace farmlands 
and do related work, by W. Forrest Smith, president of the Forrest 
Smith Terracing Co. An illustrated feature on fencing for greater 
profit by H. W. Dearing, agricultural engineer of the Tennessee 
Coal, Iron and Railroad Co., will conclude this group program. 


The rural electrification group program, with G. E. Henderson, 
secretary of the Southeast Section, presiding, includes a discussion 
of merchandising, engineering, and servicing of electric equipment 
in rural areas by M. M. Johns, Tennessee rural extension specialist, 
which will be discussed by L. L. Koontz, division rural supervisor 
of the Appalachian Electric Power Co. George A. Rietz, manager, 
farm industry division, General Electric Co., will talk on new 
equipment and materials in rural electrification. 


The meeting will be concluded with a general session Tuesday 
afternoon, Section Chairman Ray Ciow presiding. It will open with 
a talk by K. J. T. Ekblaw, agricultural engineer, American Zinc 
Institute, on the postwar farm structures situation. C. L. Hamilton, 
agricultural engineer, National Safety Council, will present a paper 
on the subject of safety on the farm, and a review of agricultural 
engineers’ contributions to the war effort will be presented by Ray- 
mond Olney, secretary of the Society. A business meeting of the 
Section will follow this program. 

Copies of the program of this meeting will be mailed to all 
A.S.A.E. members in the Southeast Section late this month, and 
members in other parts of the country who desire to attend the 
meeting may obtain copies of the program froni the Section Secre- 
tary G. E, Henderson, 610 Arnstein Bldg., Knoxville, Tenn., or 
from Society headquarters in St. Joseph, Michigan. 


Report Available on Hay Curing Conference 


N attendance of in excess of 200 persons participated in the 
three-day barn hay curing conference at Knoxville, Tennessee, 
December 6 to 8, held under the sponsorship of the Southeast Sec- 
tion of the American Society of Agricultural Engineers, in coopera- 
tion with the Society's Committee on Hay Harvesting and Storage. 
Enthusiastic comments have been heard from those who attended, 
many rating it the best meeting of its kind they had ever attended. 


The first day of the meeting was devoted exclusively to two 
trips to see installations of two hay driers using propeller fans and 
two using centrifugal fans. 

The second and third days of the conference were devoted to 
round-table conferences. The second day’s discussions were devoted 
to the principles of barn hay curing and the third day to equipment 
available and in use for curing hay in the barn. An exhaustive 
summary of the second day’s round-table discussions has been pre- 
pared by C. E. Frudden, consulting engineer, Allis-Chalmers Mfg. 
Co., and G. E. Henderson, assistant chief, agricultural engineering 
development division, Tennessee Valley Authority, has prepared an 
excellent summary of the third day’s round-table discussion. Copies 
of these summaries are available to A.S.A.E. members on request 
at Society headquarters in St. Joseph, Michigan. 


This picture gives some idea of the size of the group that attended the 
A.S.A.E. barn hay curing conference at Knoxville last month 
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What a lift this letter of praise gave all of us at Alcoa. ““— a company 
that has kept their promises in making deliveries and giving the service 
they represented they were in a position to give;” we particularly like 
that phrase, because Alcoa takes great pride in a reputation built on 
good faith. 

The same quality of materials, the same quality of 


service, are available to all. ALUMINUM CoMPANY OF AMERICA, 
1976 Gulf Building, Pittsburgh 19, Pennsylvania. 


A-C-S-R 


ALUMINUM CABLE STEEL REINFORCED 


eo epee RR EME RECS aCe G Tau matee eete ee ere et e ommnance terre erent 


[ALCOA 
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ALL FENCE 
IS NOT ALIKE 


This special construction 
makes Continental fence 
semi-flexible. 


ra Y in place. It will not unwrap. 


Contumetas fence is different! It’s the 
only fence with the PIONEER KNOT. This knot 
makes Continental fence semi-flexible to better 
withstand the crowding of livestoek without hing- 
ing, folding or buckling of the stay wires. It gives 
extra strength to absorb shock and keep standing 
straight. New Continental fence is made of cop- 
per steel wire and has a uniform zinc coating. 
The Continental dealer near you can probably 
now supply essential needs of fence, barbed wire, 
nails and other steel products. 


AGAINST p, 
AND GUARANIEEDs 


STEEL CORPOR hart e: 


GENERAL OFFICES * KOKOMO, INDIANA — 


15 Types of Form Fence, Noils, Stoples, Lawn 
PRODUCERS OF - pein Gates, Bor Wire Fence, Wire Products 


14 Styles of Stee! Roofing 
end Siding, ond Fittings 


cs 
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NEWS SECTION 


(Continued from page 32) 


Tennessee Section Elects Officers 


A ITS annual fall meeting held in Knoxville on December § 
the. Tennessee State Section of the American Society of Agti 
cultural Engineers elected W. J. Browder, assistant extension agri 
cultural engineer, University o Tennessee, as the new chairman off 
the Section for the ensuing year. W. C. Gillham, associate et. 
cultural engineer, Tennessee Valley Authority, and G. M. Petersen, 
assistant professor of agricultural engineering, University of Tennes. 
see, were elected vice-chairman and secretary-treasurer, respectively 

The meeting drew an attendance of 17 A.S.A.E. members and 
16 visitors. It was opened with a short business session, includ ingih 
election of the above-named officers, which was followed by @ 
technical program. 

Dr. Eric Winters, professor of agronomy, University of Tennes 
see, presented a paper on the subject “Potentialities of Various Soil 
Provinces in Tennessee,” in which he not only gave an excellenil 
discussion of the soils of the state, but also showed the considerable 
advantages to be gained by cooperation between agronomists andj 
agricultural engineers in planning soil conservation work. of 


A second paper, entitled “Drainage Problems in Western Ten} 
nessee,’” was presented by E. L. Edwards of the U. S. Soil Conserj 
vation Service, in which he pointed out the extent of the area ia 
the western part of the state requiring drainage and some of the} 
steps being taken to solve drainage problems in this area. 


The program of the meeting was concluded with the showing 
of a motion picture in color, entitled “Living Rock”, which depiciily 
some of the many advantages of good soil conservation practicesim 
This picture was produced under the auspices of the University af 
Georgia. 


—————— d 
Applicants for Membership : 


The following is a list of recent applicants for membership in th 
American Society of Agricultural Engineers. Members of the Society an! 
urged to send information relative to applicants for consideration of the} 
Council prior to election. ; 


C. F. Anderson, technical representative, J. I. Case Co., Export 
Dept. (Mail) c/o J. 1. Case Co., Garay 1, Buenos Aires, Argentinall ae 

Adrian St. ]. Bowie, chief engineer, Bean-Cutler div., Food Mal i ® 
chinery Corp. (Mail) P.O. Box 760, San Jose, Calif. : a 

Lillian Castell, assistant advertising manager, Western Mineral 
Products Co., 1720 Madison St., NE, Minneapolis, Minn. 


Lawrence C. Felder, farm production equipment an 
General Electric Supply Corp., 1260 Boston Ave., Bridgeport ‘t 
Conn. 

John T. Gaillard, Jr., engineering specialist in marketing facilis 
ties, Alabama Agricultural Extension Service, Auburn, Ala. (Mail)] 
442 Wright’s Mill Road. 

Lloyd J. Hersh, vice-president, Lehigh Fan and Power Co, 
(division of Heilman Boiler Works), Allentown, Pa. 

Basil B. Howell, district manager, Rilco Laminated Products 
Inc. (Mail) 800 Sabine St., Huntington, Ind. 

Allan R. Hunsicker, control of material and inventory, Nev 
Holland Machine Co., New Holland, Pa. (Mail) 217 W. Main St 

H. V. Jones, manager, shell crushing plant, Bogue C Hitto — 
Preal River Soil Conservation. (Mail) Box 507, Clinton, La. 

Joseph F. Kolling, layout and detail design, J. I. Case Co., Raj 
cine, Wis. (Mail) 3010 17th St. 

John H. McCavitt, civil engineer, Soil Conservation Service| 
USDA. (Mail) Main St., Half Moon Bay, Calif. 

Herbert A. C. McGrath, special field representative farm build} 
ing development, Weyerhaeuser Sales Co., 1st National Bank —_ 
ing, St. Paul, Minn. 


Howard B. Rapp, managing partner, Towner Manufacturing Col 
Santa Ana, Calif. (Mail) P.O. Box 264. 

Lynn A. Saylor, advertising and sales promotion manager, Cerf 
tain-teed Products Corp., 120 S. LaSalle St., Chicago 3, Ill. 


Harvey W. Steiff, farm engineer, Western Mineral Products Co} 
(Mail) Britt, Iowa. 


mans nc a i as RE aa EG 
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TRANSFER OF GRADE 


Robert P. Beasley, Lt. (j.g.), general construction, USN. (Mail)] 
56th Naval Const. Batt. FPO, San Francisco, Calif. (Junior Ment 
ber to Member) 


E. S. Shepardson, extension instructor, ‘KAT of agricul 
tural engineering, Cornell University, Ithaca, N . Y. (Junior Mem} 
ber to Member) ; 
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Another Servant to Progress | 


is Assured Safe Wheeling 


‘ 
iy 
J The amazing new Speed Sprayer, man- | . " 
specialist ufactured by Food Machinery Corpora- 4. « i 
geport om tion, brings to fruit growers a new ~— .# I 
: measure of crop protection while saving ",° . 
ing facili time and manpower. The Speed Sprayer ie 3 
a (Mail)} moves through the orchards throwing _ 
—e germ and insect killing spray into the re 
: innermost branches by means of air- =~ 
ower (le plane propellers working through a , 
“wind tunnel.” In addition to effecting ~ 
Products} i 


@ more uniform and complete spray # 
coverage, it is estimated that this new 4 
equipment can cover 30 to 40 acres in & 
an 8-hour day — saving the labor and 
operating equivalent of 14 men, 3 trac- 
tors, 3 spray rigs and 2 supply wagons. 
The wheels “by French & Hecht” will 
insure dependable mobility for the life 
of the equipment. 
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roducts Cal | * SUBSIDIARY OF KELSEY-HAYES WHEEL Co. z 
— DAVENPORT, IOWA 3 
nior Men} Wheel Builders Since 1888 
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inior Ment ; Se os oo ee & 
‘CAST e¢ SPOKE e PRESSED WHEELS FOR AGRICULTURE AND INDUSTRY 
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Look to the MASONITE” HARDB 


for Sturdy, Long-Lasting Structures and Equipment 


New times—new methods... and thou- 
sandsof farmers and agricultural engineers 
are looking forward to the use of Masonite 
hardboards in new farm buildings and 
equipment. Why? Because in these strong, 
dense, grainless boards—made of ligno- 
cellulose fiber from exploded wood—they 
see the ideal basic material for a variety 
of farm uses. 

Over-all efficiency will be improved in 
those structures containing the Masonite 
hardboards—Presdwood and Tempered 
Presdwood—for these reasons: 

1. Light in weight. Easy to build and 
easy to move about the farm, thus en- 
couraging good sanitation. 


3. With a minimum number of joints and 
crevices, they’re easier to clean. 


4. They last longer. Moisture-resisting 
panels of Tempered Presdwood provide} 
a smooth, hard surface with a remark. 
able ability towithstand weathering and 
hard use. 


Masonite Corporation farm engineers are 
at your service, to consult with you on 
the application of these durable, modern 
materials to farm structures and equip- 
ment. 


NEWS SECTION 


(Continued from page 34) 
Washington Section Activities 


T THE meeting of the Washington (D.C.) Section of the 
American Society of Agricultural Engineers, held November 
30, about 80 A.S.A.E. members and visitors were present to hear 
Dr. E. C. Auchter, administrator of the USDA Agricultural Re- 
search Administration, speak on the ARA program. Dr. Auchter 
outlined the work of the several bureaus of the ARA and empha- 
sized the important role played by agricultural engineers in carrying 
out urgent war work. He illustrated the value of combining the 
efforts of several research bureaus and other governmental and 
private agencies in accomplishing various urgent tasks by relating 
how the numerous problems involved in dehydrating meat were 
solved in record time. In his closing remarks he emphasized that 
the contribution of agricultural engineers in the work of the ARA 
should not be limited to execution of programs planned by others; 
he feels that the agricultural engineers should also take part in the 
planning of research programs along with other members of the 
scientific and technical staffs. 


At the December 6 meeting of the Section, some 300 employees 
and officials of the USDA and other agencies, in addition to A.S.- 
A.E. members, were in attendance to hear Wheeler McMillen, editor 
of “Farm Journal and Farmer’s Wife’ and president of the National 
Farm Chemurgic Council, discuss agriculture’s future frontiers. Mr. 
McMillen’s inspiring address was a challenge to agricultural engi- 
neers and other technical and scientific workers to increase their 
efforts towards discovering the laws of nature and utilizing them 
in supplanting the muscles of man and beast in the production of 
food, shelter and clothing throughout the world. He concluded his 
address by expressing the hope that engineers and scientists every- 
where will be able to build a better world faster than misguided 
statesmen and politicians can tear it down. 


Arthur W. Turner was given an ovation by those in attendance 
at the meeting, with the announcement that he had just recently 
arrived in Washington to take up his duties as an assistant chief 
of the BPISAE, USDA. 


36 


*** Masonite" is a trade-mark registered in the U. S. Pat. Off., 
and signifies that Masonite Corp. is the source of the product. 
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Z 

2. The absence of drafty cracks gives 

more comfort, cuts animal mortality. 


MASONITE CORPORATION, Dept. AE-1 
111 W. Washington St., Chicago 2, Ill. 


Please send free Masonite Plans for the following farm structures: 
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Minnesota Section Organized 


HE Council of the American Society of Agricultural Engineers, © 

at its meeting last month in Chicago, approved a petition of © 
members of the Society residing in the state of Minnesota to or- 
ganize the “Minnesota Section’. 

An informal organization of Minnesota members of the A.S.A.E. 
has been in existence for about a year, with Charles P. Wagner, 
manager, farm service department, Northern States Power Co., as 
chairman, and Philip W. Manson, assistant professor of agricultural 
engineering, University of Minnesota, as secretary. The executive 
committee of the group consisted of Mr. Wagner, Mr. Manson, 
A. R. Schwantes, agricultural engineer, Insulite Division, M. & O. 
Paper Co., and Carl Widseth, service manager (Northwestern Re- 
gion), Harry Ferguson, Inc. 

The group will hold its first meeting on January 26 as the offi- 
cial Minnesota Section of the A.S.A.E., at which time newly elected 
officers will be installed, consisting of A. R. Schwantes, chairman; 
R. A. Glaze, chief engineer, Weyerhaeuser Sales Co., as vice-chair- 
man, and Mr. Manson, secretary-treasurer. The meeting will be 
held in the Agricultural Engineering Building, University of Minne- 
sota, University Farm, St. Paul. A.S.A.E. members, who are not 
members of the Section, will be welcome at this meeting. 


Personals of A.S.A.E. Members 


Tom Elleman is now employed in the engineering department 
of the Continental Motors Corporation at Muskegon, Michigan, 
having resigned as chief engineer of the Bolens Products Company. 


Gerald A. Karstens, until recently connected with the Missouri 
River division office of the U. S. Army Engineer Corps at Omaha, 
is now assistant agricultural engineer of the U. S. Soil Conservation | 
Service and is located at Alma, Wis. . 

: 
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Clarence T. Rasmussen has resigned as engineer for the Bean- 
Cutler Division of the Food Machinery Corporation to become 
chief engineer of Killefer Manufacturing Corporation, a subsidiary 9% 
of Deere and Company. j 
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TARTING with a few hundred tractors 
in 1935, there has been a steady swing 
to high compression engines in farm trac- 
tors. This swing has been accelerated by 
wartime needs for greater crop produc- 
tion in the face of farm help shortages. 
Farmers have turned to high compression 
to get this needed power. 


There are two major reasons for this 
growing preference for high compression: 


1. High compression tractors use gaso- 
line—and gasoline is the choice of the 
large majority of farmers. Gasoline offers 
the farmer the conveniences of easier 
starting, quicker warm-up, better idling 
and greater flexibility than is obtainable 


increasing preference 


for high compression 


tractors 


from heavier fuels. By reducing crank- 
case dilution, it saves both oil and money. 


2. High compression tractors deliver 
more power from an engine of a given 
size. With high compression and gasoline 
a farmer can pull more equipment and 
work more acres in a day, thus effecting 
a sizeable saving in manpower hours. In 
addition, high compression gets more 
work from each gallon of gasoline—gives 
maximum fuel economy. 


The advantages of high compression 
have been recognized by farmers and en- 
gineers alike. There is no question that 
the swing to high compression tractors 
will continue after the war. 


ETHYL CORPORATION 
Agricultural Division 
Chrysler Building, New York 17, N. Y. 


Manufacturer of Ethyl fluid, used by oil companies to im- 
prove the antiknock quality of aviation and motor gasoline. 
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SYMBOL 
OF 

SERVICE 

sg TO THE 

intennationa || AMERICAN 

ties FARMER 


INTERNATIONAL HARVESTER starts its 114th 
year with the new symbol shown here—a new emblem 
by which we dedicate all our products to the Service 
of the American Farmer. This symbol implies a pledge 
from Harvester and Harvester dealers to continue to 
lead the way toward a more successful and prosperous 
Agriculture. 


INTERNATIONAL HARVESTER COMPANY 


: ~ SISAL KRAFT 
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GRAIN STORAGE 


@ TOUGH and TEAR-RESISTANT 
@ WEATHERPROOF 
@ MOISTURE-RESISTANT 


The two-way fibre reenforcement is embedded in 
water-proofing adhesive, between two thicknesses 
of kraft paper, making a durable “blanket” that 
has been used successfully to protect farm crops 
and equipment for nearly 25 years. 


Folders on Treated SISALKRAFT for Portable Silos, Orange 
Label SISALKRAFT for Hay Stack Covers, Grain Storage 
Applications and other farm 
uses are yours on request. 


vere of SISALKRAFT, FIBREEN, SISAL-1, 
SISALTAPE AND COPPER-ARMORED SISALKRATT 
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PROFESSIONAL DIRECTORY 
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IOUUUNUEOAAUQOVERUSUULUOOUULSEREUOONEOOOTSUEUUYHR AARON 
Consulting Engineering Work In Farm Structures Field 
Also Sales Engineering for Selected Manufacturers 
GEORGE R. SHIER, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company, Con- 
sulting Structural Engineers, 30 East Broad Street, Columbus, Ohio 


Consulting Agricultural Engineer & Farm Market Analyst 
FRANK J. ZINK, A. E. 


FELLOW A.S.A.E. Suite 4300, Board of Trade Bld¢., 
Telephone: Wabash 1558 141 W. Jackson Blvd., Chicago 4, Il. 4 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 


$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- Me 
mum charge, four-line basis. Uniform style setup. Copy must be re- re 
ceived by first of month of publication. 18 t 


EMPLOYMENT BULLETIN 


no 
The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society FC 
members in. good standing may insert notices under ‘‘Positions Wan- 
ted,’’ or apply for positions under ‘‘Positions Open.’’ Both non-members aft 
and members seeking to fill positions, for which ASAE members are 
qualified, are privileged to insert notices under ‘‘Positions Open,’’ and 6 ‘ 
to be referred to members listed under ‘‘Positions Wanted.’’ Any Notice | 


in this bulletin will be inserted once and will thereafter be discontinued, 

unless additional insertions are requested. There is no charge for notices | pa 
published in this bulletin. Requests for insertions should be addressed | 

to ASAE, St. Joseph, Michigan. 


2 
mi 
POSITIONS OPEN | = 
AGRICULTURAL ENGINEER wanted by the Allahabad Agii- | wih 
cultural Institute, Allahabad, India, for teaching position. Minimum | wre 
qualifications, degree in agricultural engineering and some farm | 


experience. Postgraduate degree desirable. Duties would be pri- 
marily teaching, but some opportunity to participate in research | 
and extension. Candidate must be active Christian interested in | 
mission work. Discharged veteran with slight handicap eligible, if | 
in good health otherwise. Applicants may correspond with Mason 
Vaugh, 1462 Beall Ave., Wooster, Ohio, or Board of Foreign Mis- 
sions, Presbyterian Church in U.S.A., 156 Fifth Ave., New York 
10, IN: ¥.. 


= 
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DISTRICT MANAGER wanted for western New York. Ex- 
perience in the sale of dairy farm equipment helpful, but not essen- 
tial. Must have automobile. Postwar future. Salary, expense allow- 
ance, commission, and bonus. Thorough field training, during which 
salary and expenses are paid. Write in detail, stating age, education, 
experience, and at least three character references. PO-175 


RESEARCH ENGINEER wanted for work in farm structures 
and rural electrification in a land-grant college in a north central 
state. A young man is preferred. Salary will depend upon qualifi- 
cations. Write giving full details of education, experience, draft 
status, and other particulars. PO-174 


FACTORY MANAGER with agricultural engineering back- 
ground wanted to take charge of a small factory producing barn 
equipment and hay tools. A permanent position for a man with 
executive ability and one who is interested in research and develop- 
ment. In first letter give full details as to education, experience, 
family status, age, etc. PO-173 


SALES MANAGER wanted. An old-established, expanding 
company in western New York employing about 150 persons re- 
quires the services of a man experienced in the sale of farm ma 


chinery. When applying, give full details as to experience, family, 
salary, etc. PO-172 


q 

MECHANICAL ENGINEER and draftsman required by ex: FS. 
panding farm machinery plant with postwar future. Please give 
full details as to education, experience, qualifications, draft and 
family status and present salary. Include photograph if possible. 
PO-171 (Continued on page 40)} 
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FARM MACHINE 
= OF TOMORROW 


ai N every sense of the word the FOX 
aii Forage Harvester, with its Pick-up, 
“ui. | Mower Bar and Corn Harvesting Units, 
*°* | is the Farm Machine of Tomorrow. 
eit When Pearl Harbor interfered with 

normal Farm Machine development, 
employ- 


society} FOX was just making its initial bow, 


s Wan- 


embers} after having been developed through 


ers are 
1,”’ and 


Noe | ©6©66 years of field proven service in all 
ntinued, 


‘notices | parts of the country. 


idressed 

The FOX is one of the few farm 
| machines on the market today of 
i which it can be said that it is the last 
word in farm machinery development. 
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The FOX method of harvesting Grass 
Silage, Corn Silage, and Hay is the last 
word in mechanical farming. There is 
nothing exactly like the FOX in the 

farm implement market. Write us — 
pandi ng SA sang Beene ao ‘Se we will be glad to tell you all about this 
on & “lad = A BaF tons PO marvelous machine. 


arm ma: = a a ) 

, family, 

»y «ff FOX RIVER TRACTOR COMPANY (2 bbe 
ase give “i 


cole alll Pioneers of Modern Forage Harvesting Secretary 
possible. 1815 NORTH RANKIN STREET 
a APPLETON FEX wiISCONSIN 
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FULL HP TEST RUN ~ 
oe ISCONSIN ttir=Cocled- Engines 


Every 4-cylinder V-type Wisconsin Engine, as well as all single 
cylinder engines from the smallest to the largest, are put on 
a 4-hour test run (the last hour under full load), working against 
a specially designed water brake, 


This not only serves as an operating check on power output, 
but also provides a valuable functional pre-test of every working 
part . . . because no engine is any better than its smallest indi- 
vidual part, nor all of the parts working together in perfect 
mechanical coordination. 


All this is important in relation to the work these engines may 
be called upon to do when powering your equipment. 


rporati 
14, WISCON 


GOOD FENCES 


oo. | Helped Put This 
Farm Back on 
Its Feet 


“7 TP TO 10 years 

U ago, the sai 
on this farm were 
poor, there was very 
little livestock, and 
crop yields were low. 
Now, since completely refencing the 
farm, I’m able to carry 120 hogs and 
50 beef cattle on 185 acres. And 
crop yields have steadily improved 
as a result of proper crop-livestock-legume rotations. Corn 
last year yielded 82 bushels per acre; soybeans 38 bushels.” 


John McCrum 
Portland, ind. 


New Keystone Fence Now Available 


Present Keystone fence 
not trade-marked “Red Brand” 
is tops in quality. 


though 


KEYSTONE STEEL & WIRE CO. Peoria 7, lll. 


RED BRAND FENCE 
—RED TOP STEEL POSTS— 


EMPLOYMENT BULLETIN 
(Continued from page 38) 


AGRICULTURAL ENGINEER (graduate) specializing in farm 
structures wanted for resident job in Northwest in plywood research 
on laboratory and agricultural construction projects. Good person- 
ality, initiative, ability to organize and complete projects, and ability 
to write reports and address technical groups required. Give per- 
sonnel record, photograph, specimens of i when om and technical 
report writing and salary expected with application. Special con- 
sideration given ex-service men. PO-169 


ENGINEERS, DRAFTSMEN wanted by a well-known manu- 
facturer of farm and garden implements to develop and design new 
tools, garden tractors and equipment. Positions permanent. Write 
giving age, salary expected, and full qualifications. PO-168 


FARM STRUCTURES MAN wanted by large company for ex- 
panding program in prefabricated farm buildings and components. 
Excellent opportunity for man qualified in functional phase of de- 
sign and promotion. Replies should indicate scope of training and 
experience. Confidential. PO-167 


SALES ENGINEER wanted for permanent position with smail 
company producing well-accepted building material products. Sub- ii 
stantial base salary, better than average proposition for man with 
liking for sales work and knowledge of building construction. Give § 
full information on past experience and earnings expected. PO-166 


AGRICULTURAL PRODUCT ENGINEER wanted for me- § 
chanical designing and development of corn pickers, combines, 
and other harvesting machines. Permanent position with old well- 
established midwest manufacturer with national distribution. Lo- J 
cated in fine city with adequate housing*and educational Facilities. J 
Big postwar farm market assures future. Salary open. Good oppor- 
tunity for advancement. Write experience, qualifications, draft 
status, and other particulars in your letter. PO-165 i 


AGRICULTURAL ENGINEER wanted by a well-known nation- 
al organization to engage in sales promotion work on farm build- 3m 
ings, preferably someone in his early thirties with good engineering Him 
training and farm background and with plenty of initiative a 
ingenuity. Special training in farm buildings would be helpful to 
person selected. Discharged service men will receive special con- 
sideration. Write giving full details as to education, experience, 
etc. PO-164 


SALES ENGINEERS, preferably 32 to 38 years of age, with 
college education in engineering and with sales experience, are 7 
wanted by a large national manufacturing organization to engage 7 
in the sale of farm buildings through dealers. While a postwar 
project, qualified applicants will be interviewed now. Special con- Ee. 
sideration will be given discharged service men who have qualif- 7 
cations sought. Write giving full particulars as to education, ex- 
perience, etc. PO-163 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with B.S. degree in agricultural 
engineering from the A. & M. College of Texas is available for 
employment. Reared on farm with experience and knowledge of § 
operating, repairing and caring for farm machinery. Experienced 
in farm shop and wood working tools, farm buildings and animal 
husbandry. Eight years in public school teaching work. Two years 
in structural aircraft detail and layout drafting. Age 33. Married, 
with two children. Would like position in design and experimental 
work on farm machinery. PW-366 


RESEARCH ENGINEER (electrical-agricultural) is available. 
Has a bachelor of science degree in electrical engineering (1933), 
master’s degree in agriculture (1934), degree of agricultural engi- J 
neer (1939) and is now working for a Ph. D.; also has enginect- 
ing license. Temporarily employed as an extension electrical-agri-’ 
cultural engineer on wartime food production problems. Ten and 
one-half years’ experience since earning master’s degree in agricul- 
ture; four and one-half years’ in government civil service, and five 
and one-half years’ in other than government service. Born and 
reared on a farm. Thirty-four years of age, married, two children. 
Available at a salary range of from $4000 to $8000 per year. 
PW-365 


AGRICULTURAL ENGINEER with a B. S. degree in agricul- 
tural engineering from an eastern college is available for employ- 
ment. Experience in soil conservation, drainage, and use of explo 
sives in land drainage and land clearing ; farm reared with experience 
and knowledge of the operation, care, and adjustment of farm ma 
chinery and equipment, also wood-working equipment and farm 
building construction. Age 38, married, two children. Would like 
position in teaching, research, or extension work. PW-362 


AGRICULTURAL ENGINEERING for January 1945 


u  : ieee Peper be Sen Ce” |. eS) AY SR) ~ ER Sg Pg ER Ne e ve ee es Sree eee Sei. ne eas ay “Se Cote AS 
a. i ee Se, ea ae ema 2 peti go 8, O° ame eee Be a 
i ae a at, aS Ce pare ets es a eee Se SOR tt sited spa eee Bay cen: eee | Sea Ge 

Pare. 2 Rea +; 5 Rete a pes ie Sage SG ee Br ae ana,” Rhee as pe a a” ) eats. | 

ee. emia pe RRIEN EA RRI S eS ee ggiiier? a i ie es 4! ge. RL ee 

toy Bocce ee 0 RR ee 6 = Ce Salar bake a ee |S ae 2 
Ro, pk a SMI IR RIM Ae ei Sac”, eras | eee Sc oe Peel eee eee” ee, Cee Camm aie eee 

UReet cle | 
pee ae. 4 
; rc; i 

ee pare 
: EP ierepey $5 
es Dr ie 

c oe Arras ak 

" a 
oe Z eee Pes (he sxe ro) = ry bai) ead 
- SiaRR Nae 3 on We 8 eee pte Cua 
jr aia eT ie CR ral ge Lt hee VN aaa ROR eee Sr Ld ee CO Teas 6 
ee ga ee a, oe ee gn. age - —/ 
ee TR 5 ale Castles SIO cage CIES SS is © Fe 3 ae 
aide Ce 4 ae os Poe at org! <A i es, aie ie ae | PEERS: | 
eee Leet or Celie, SM ae < ‘eS “ant 5 avis J s Siam ae 
ea iy vane eee se ee wae gee pag os 
Ph ee Os ae Ce ee Ce 
2 Rew aaa ee S Ajceee ae ay Wr Seer Phot ns Satie ee ee 
Spe 7 4 A pe ae Coy eee es Fee 1 

5 ee aaa oy Tr ae A a ee ee eres | 

a.) le en oe Bee oe Bie Gee ey.) 
Si I ee ie fl ie eee: ee: 

i og pou fe aR ‘yy 1 & a ——-e fF so «pies Be 
ee Se gt ee — -- eS eS ae : 1 ple 
oe Weare £ er ae : ae ~ 7 . ee lee 

: hela | ADS = GN i Be | eee 

a cae e 

i = er Behe 

r Par bes * ir 
es th 

7 . Saas Pa 

che ce 

Wee: Me eae 

oyae ee | 

Bs RE aa 

cage 
a |, 
; oe be 
& RSP 
7 res tals 

Ee: Pi ae 

x yet ee « 

. eee 

oon eae | 

: “a 
inet =a p 
rf 3 i! ce 5 
is = Af 
<i Seed 

Bey ee S| 

sare ee 
ma P| 

ie fb 

ay Cree te 
rete? Soe 

: ae . § 

“ See & 
ees § 

oa 

; Bea, | 
er ste +} 
hah most . eT eee Sag eR SEE Baits’ | 

: per ! a 

meee WP.rov zits : > es ; > 
(FRA ef > soja ail pie baal: ati cit lll aaa ; as 

vs oS ‘ ne —-_ 86 Ct a | ee ee 

St, , K 4 S MILWAUKEE : SiN. tho§. As. 8 
ees ie fy C - . mah ad 
ee é a World's Largest Builders of Heavy-Duty Air-Cooled Engines pe 
Ee ae 
san a 

J LS PE A TALE L I TS: SA TL Te aT hs 4 

: ek 

ord, 

Seed 

; - 4 

f 4 

or ra 

r 7 its 
; a 

B a 

a 

s .! 

Re 4 

x See ea Es SR Ne 
s ae SS aay a ee meee ee 

= epee phew Me i. eat gies 3 ig eee Pape id 2 

Be | in! ated ae eS eh ee (oa 

ieee ag ae 

eR eee 
es ey ca 
ne =e Taos : 
Se Ra 

aks emery es 

See ee 

rt 
ee 
‘a a 
pie” a 
oe: Bae ie 
* EE adie 
‘ Tee ae 
i 
aa 
_ 7 = ea 
Py Hi) . vif 4 ys 
} Lo y bas a i 
eee a al air ea ae eae, 
h lu Taping emccttee | 
3 Sra ie ad # 
| ie ce 
../RE BRAND | Pee: 
2 yy | o-oo 7 Ba ot : ‘ 
: Lit, Wa oe, 
5: PE de | ae 
: * SAS et eit ce 
: i ari Be re’ be te 

E Pe hd ; 

Eri ice [ i f ini - pene 
a atior eae aay a zs 4 ae 
a i 3 { ht oe 
Een bi hohe Sai 

Deis So RRS es Bee 
ogi pooh 43 ema 

ae pute Mae cers 

ge pea 

R “ RSIS EN SSR NES OI TL TOILE ELIE LLG SS SES IRS IT IEEE SIE RT See 
ue Beets st 2 

ee ( Be irate 

ee gees, 

Rag eh as eae 

ag Coe 

re aaaae Phy page giecie’ Pie a ae eee ae Peuetes re hy NR ean ie, me the eas ane bee eae : i 

pene uth te a eee ae | a ee oe Fa ee ‘a a Waa Rae ai Pe a 

BN oe eo eS) to ere” RE ST Se So ea en ae aera ee, as iON es? eC ee | ee 


in farm 
esearch 
person- 
ability 
ve per- 
chnical 
al con- 


manu- 
Bn new 

Write 
8 


for ex- 
onents. 
of de- 
ng and 


h small 
s. Sub- 
in with 
n. Give 
PO-166 


‘or me- 
mbines, 
d well- 
n. Lo- 
cilities. 
oppor- 
, draft 


nation- 
1 build. 
— 
ive an 
lpful to 
ial con- 
erience, 


e, with 
ice, are 
engage 
postwar 
ial con- 
qualifi- 
ion, ex- 


cultural 
able for 
edge of 
erienced 
animal 
vo years 
Married, 
rimental 


vailable. 
(1933), 
al engi- 
nginect- 


cal-agri-’ 


Ten and 
agricul- 
and five 
orn and 


hildren. 
er year. 


agricul- 
employ- 
f explo- 
perience 
arm ma- 
nd farm 
uld like 
362 


y 1945 


vg a 
enn. 1. 
rey 


a 


‘to aie teak 5 Oe eh wee. Leip Fen NA Seah aA os fo es Se ip pn pert 9 Ried 5 RO 2 e 
= Bares oe Vas Sao NRG pict “af URES ae ti ot ec a ee . el Ra : ; 
& Bib ae ee ita ee MM eS reg ee Oe a ee ee ee i cel si is : ‘ in OE 
fj yer: oh Maen "3 Goa Upon Ca pn cd as ede ie a obs eee A Cf Soo Wp ee eee mee PS ted i Bytes 
ie + ce | p. : at APUG Tila Ae 2 epg ian ee i a, Saag Fe : ; 
F Pa tee ee i ic : Resta a te Sie iy PIS A No a aoe oe! ‘ 4 Pig Poca a oes teste bee 
f eee | ire 2 ee ee ee Sear fae. Fe, Psi karan wrk. tae eo eee Re Gee Ss. ieee - 2 ; c 
; |? Saeae . ¥ ; Pema 3." ans. OMe MEG wei ee SS ee ee os : 
2 } ogseeneegeagnge | oS oe. Pani) hn hi i Nae RMT hk a : 
ne et ee | Se ee ea Mee Me a 3 ele 
panies | Bee Oe eh ene Pare eM ee Weare ee ee ers 
(2) ae para Serge See ONE ge ean coset tee ae eT Bp 0S, 0 GE & + nv - - 
° a rr Tea 2 nS Core Se = a i ea ee ae a ee coe _ 
* oes Deere me ag Se ee ee ck ee 8 ee ; ‘ 
‘ieee Om ee ete mee F a i RSS = es a aris ee 8 Pep eeie ae mga ieeie wee pee pee ox: cae Bite Act ‘- 
See See aa Be a oe Me ale uti 2p Sn eae : seers 3 
aera Aa Mage yt" 3. - ae Bre Pee Beets ai < OY naa a ect wave” ire eg - ij a y 
St Seek tr ep: | ee ae. ae ae ee en 9a Se Ped 2; : k 
ice ee, err iy | nae AR de ee ae 8, peti eo a Bee Es 
hale cae i). a epee aus ee Pe oy od saa eS ae ewe j es i 
Y: eee: 5 ee Se eS Sou ears ae = ae bane ee sing ae eee | eee Di Be sg 
Ries. 34M peas Bay ea io! 4 os eee 5 Caen? Were re : 
reas tl a” eg ae - Tal Na ae ee ae ss ey fa uh ef ne ae - i Aikes 
ae ey. > i hea a a a or * hl 4 he tray ear Boke. es id bd age oe — = Sy 
as) bes 2 a y — 2 er eo ~ = tt (RK: ee Ts # 4 v 
hh Maha. ar a a NOR owe Pe |. eat Fe h : i : 
CE eeipas | 2 ee ac ea. ee eh ch: ee Mira 4 nae ae noe 
ete ee. 1s eae ‘aid = 42 ~ a gery Lee Say > res A Peg et é - SS cs " n 
We et jeter 9e eS ASS eee can 0 PA ae et een na ‘i cet ; 
ie ee} 4 oe <i pa ig PS peste 1 Geers ees ee 52 lee DR ia eae ese ay ae yaar, ae 2 
Auer: | a eet an Hes Meee ae Rae Sata a re < an ; 
Sicbie sg om or a NE Se ol 2 OREN er RO ERIE p= cate nt ease Beet “eter? ifs. 
DSi a pee cen. bee aa Sake fe Nan, aa SN Ses cosa ace meets Orage ; eae, 
Eo opera Sh Oe ‘3 oe os ee Dna etre eh Di Sree eS SRE deen ati 7 sae 
Fae he Rae eg oe. Fate Ree - Se esa ermine he Wee opi cen aes Se | : ' A 
2S be 5 ee a’, ee Re 4 ag oS as eee oa EOD id ot tags emma gr Pp fi See > ee SH 
tat pee : a ee a ake eS tae Seg Ow So oy ay eM. Lat, eee me aaa 
SR AS BRS #58 eee 7 Nae Be ak a ee Be 3 ee cee Ds ie Rene oak ts oe ¥ Bs me 
emesis | ge . age Se ice RS Re i oe Aa a eae : 
ae RE ane ey ee ee etre a ida! cee RE ee ait Be ay ae Sie ox errs. ee Z 
eee aoa) Se S > ete, >) ee Rees es Be pe cet | eee oS ban G u Paes x £ 
Sol eee a ee ae 3 pen, oe Se eS Seen ae os » ie f a 
ae ee ae Pe. ee % ‘ee oe ‘. - : ‘i ey 3 zs = i 4 
Ve a Ua mea = t Tae ne “ eee ieee: ee ae ee Ae oN ee A Ee i =, 
oe | a RE Ss ee Reet Si AR 2 eles he a ee rir pee ‘ F 
: eee Ee ee >) ae H 22 ae BN DO) rn. 7 ee ea ee. ee ee : he sk ote. ia ‘ : 
a8 hd es einai Bae a aga ag hee Aaa” hate eee aN i vey J ; 
fea. | aaa een ‘> io ee ort Aegae eens ies. aaa a tp a = : é 
(A SRE Ras, Ree a ba ii i aan fa Dee aaa e-em ee VA $ ; 5 ee ae 2 
\ 3s eae GES) <j ae a = ah Sees ee mae Recent URNS a Sete Mae ene nee. E . 
te 3 [Seer Sieve ee er so ce i I SMe ecemrmm aes SY 2 ieee : 
Bee bees ee - Bree ent ee RRC” = ee oe Se a igs 4 i 3 : 
Be oss fea ey yee a Bates eee so. ae eee. Smee eS ea cerns J eae ee ee 3 - , ° 
“Sea US. ce ak Soo ee, Sa 2 RR MS = RR Sta ee ie ; : : 
eee oc PE oS - Sat ee ae Sites eee apm Se ea ey ee ee : 
i aes Pe hee: =e aS oe 9 SEA oy PS igen as | aac 6 ‘ass hipt . igre s 
Rae 9 ee ete Bee A a, Bre Geb ove | gS ee eee Bae Las Beret 3G 
Boe i ae Bes es EE at = Fo ae | ales Bos sien tiger my pe eye Sa : Rie F fat atta E - 
z et ee eas ga ete TO ae i aie og) 2 ae é ira oe 
Sig ie, ea eee io. a eaeee ee ee ee Ne a 7 
a Weems “NE SUA be ieee WAR Co, se es acer ie aap ah Cae H ae 
a hein oe Bee Pe. SI neers pe di GON tue ee eno S Aig ARG Rae alt nae en at i 
ee | See Sere Beas, Sige ered oe Reale ty ay ge BE ee re ae : paps 
Aa es Poo kat aon eats RU sci: 5 SRM ret eaaae tEAM Berio OU Sgf oa 
en. oe Bete ae ts me caw. Bei ees i Sa oY Sn aa eae | ror teat Poe 
po ae Be <ipmbte ee N “y AA ae aie ere... Sam ae Sages or, eden oe os, eee ey a a or 
«a RS laa ele ae oe (panes SC gees: RN ie otek. aig Seah er ' 
ae Bat Peet SRE Ss ri, Rs tee ae baa fee rh PES Spe sere tee carts a a ¥ ae 
ae | A ne |. aloe te mee - Tame fs anes 3S eaten oe 
Bee | ote”. Pee =) See oan aM ee inee eS eR gi Sa aed (a se te 
et ee SE, ae RES URIS ee ee dates See : rer ‘ie : ar : 2 
sia ANG ee 2 | ieee ol okt aes Ae Bunce! SRG AC 5 aie ae ar’ epeen "tae { = a "oa : mS Me s 
ares Sie Re ome es eR se ys cc kihaiey et 2 a gp ; eae : : , 
bret et | an eer Perce genres «| Aegan erie: © Saklis f aam nea gee ; ” 
SCs | Ee ee ere eee eS ee pa’ rumen 1 bree 3 ee i 
Jo) So PRM sh ae = ae SO EL Se ee: RE ee cc i age ae d 
Pa mera SE ae ae aise Res ae Ber Pi EN MR 2 chro Seen Pe 2 7" o> ee * : 
sii 3 ae “Saeeeoae bre Sener emma eee ees SS a f 2 SE i 
Bee Ay Bee Se A Bev staves. i aa Be ahect tod 8 “Sean ea oe oh aia pee Bil? : 
tein oe Betas. : ra eee rn Reo he eee) eens cae sda oe : : < 
a BS eel ee ye Be ae a aa Bere Cte A, SRI 8 ebeees. yay Ree bs 
2: Sees a Re Sa en pee ae Riphat tae . ee \ | et a , 
Be oa Rae saat No ellie ae igs 2 A, ee De aif ABS es 
eee iol ok ia CS SR sg i a nC ee zee Rae ya ae : ? prs dante <n Fae a ad < 5 
boat. aa Ors i : oe) ei Bee ay 7 ee Ne ces 4 2 eee Bae f Siete ae ¥ Filmes 2 
AS Bee ors Bea. bits i es ae Ee, ee ip, ie amar ge ecm ar 
= i a a ae 6 ai Soe ee gee “eee hla aa aie) Sea : 
: oo i oa aah apeeelaes ee RSS Me BS : ees 55 a a : 
Lg Som ibe oan ey re Se ee se eee Mee As EN RS ‘ak, ; 2 ; 
BORD ak ae Be gee. | Oe 2 are °, | sot hy OS a ep =: a 
ie a | nee 2 SRR cy a eae SO ed >) aes ee rmee Rgne ae SS re war te y b 3 G 
: Paty “4 i eS a Le Ee. ie ey “Se eas eclete cs ae eee + eee ba Ly a 2 
see ‘9 x gate. eee ee ae, : ee ee ae ar AUS eo Ses 2 Reem RS Se. 
Pesan). | > ange a ie Seen 2 a eBaea ie, Cee Ome oes ees Se AR 
Bee ais. tS = ie, Agee oma. Aen: CaS, et one Seay Be fee ee ey ee, : ‘S 
So), eh. | i ee eae, oe St ee Se = ee tte Sha ee ee am ore > e sett ; 
eee fe a puree ; mere Sh ie Soe Ra NIRS FOS sort en ae rect 8 Bee eee, E ty 
RE. Te Soa ae aie ames e's ae ARIES oe ee ina Sa ee em : : 
4 bi ihe a 3 See fee SPS eae ami reais le ra ei) ame aI ath re iA a "a ae ’ . 
i 0 ye) Seem gee 4 A ie pain Sate ki iam A wo a Mare RCL ot eee ae ce ite ebay |< eee = aan: a < 
Bei ht Roam Deca se oes “Sis Ciera ene eee ae ane Saad igh Sih RIS ye es S als , any ; ) 
aie oo: an ean oP RPC ere eh tae pe acre nee Naa Nes Es 24 bis a ee ae (aoe x 4 : : 
FAIR G0 | (leaieaaan aie b=: ale CRE Se Sage Ne CR) ay Reed ae ; i 
ce el = i eS eg ee NR ee +) |e oe on eae at = : 
"SSaenia ees "Ga A ARPS SE mS: PS Pee ANRR g-O  y e ie ioe ee See . pes APs 
cet : ae ere eee) Re fy eae eas ie om Sy Ter eg ae “a ‘ 
Bie a va 2 beeing ste eS Sore | eee: 2 ae ; Ae eee anand a! th a. os 
a d ON Se oe aa a ors ee. ees ee a ‘ be ey Binks i 
° hen ete Caner ae : 3 a OLS eae to cam PC F bois Nears, (* mate } 
se task? - Oa ; Rosey |e? <a |e a <a 
So Cae Ener age “eae ; Re te Bee ee. ka ea BS ic SL Aa 7 . 
Petey 4 Pe a j eS a enh cea Ss AS am ai peme fe ofa “3 ; 
Sg ee ee ee ee Le i oe 
Sets. | eee; . i a! | ape a eae) : Re |) yk, ae ¢ uF 
a ORS gm Memes 0s 92 ee Bee ee cabee a Pe ees teas ne oo f <i b “ % ee 
Recep” | TNR tiie, catia a mia or | ata 8 pata ee i am 4 MEY Fo , 3 ‘ 
ee | | oe ee “gts NE came Veena ee rae: ; : {s s 
er | NS ee ee: = . 
et ae | es SY SR ea an ones Seo 
Whig ), ee ma frie OS, Maer aaa 0 er ee Oy, > 1 Sang Ei aa : s y i 4 . 
ee a a Be a SU eee ; “om = 
4 oe ~ Soest Bk, + Me ‘ome, ger ee een Paes |) an “ h x aS re 
OS PM Se aa eee | ee Re Seances ‘ ; ; 
* eet URI te Mer fie ee ge irony eae cag 
eo | Ae ee eee ee eae a po "I 
Pea ee. ae |: ep ieee tr er eee Saat. re = ' vine | 
: ae Soe ie 2d Sn RM ico aged St ee : 5 Meee 4 
Reyes a) ME Ramee, Sa. «NR Sea eerie cemeeee s,s, uate aa j : 
cee ie ewe, aoe Team 0 LT ie : 3 near ane : ‘ 
fj | Re ee A eee gi Vena pire : : 
vo ae eae ee ae aK Vs at Pia” its. ee Fig ee eee a 7 , an < 
ae 3 Wes ae. ; sy: ea ee ae ee ge ee ee i ; aus a : r 
> vn $e ee Bite? oh a AR Ue ae Seite ie he ren at at haa ‘ ae: as 3 
a 2 ee ae Bic; > PSR ee TL mis leo Der een = At Oe Rae a mS . " 
Bess a a Le oe hea, SN Se) ea. a ee a a ; : ; 
ise” SS | ee ee i aaa eet ete “REE To eerie. siete) Rcd De eerie) + i Vioe' * 
; ae a —o Tees ont ae See o Peas Sins Bs ea se ee : . ; 
. aS a ea ert fies =) ORE St a ¥ oS eG OS ART of ee (Seine Cermak ee a sath 
i Z oe Ber. a ene oo Napa ak Se: he Sr Tae a ele gS eae cas Ee ? pei 
his akg & E a 2 ee ie erp ee Fey a AS Rerereh  e erN Baie De org 45 
oe ee Ss 1 oe me oad ‘dec 5 a at a ec =, nO OS OE Ms - 5 ees ; 
Gere aor! ea a ee Sie, I ee ua Pi poe (sg MRE eer Wane j ele tite si : ‘ 
uf ei) ~ yee ie f Re es ar SES he eas ob ee eee cs : : : 
eS ok. Para Wee am .: he A ee PE A ee Eee et rte era aie Ce te ati Rigg Ty ces 2 itigaeees ‘ : 
5 Wg Aa amanda os ee Bo, i ah Toh TE ee WAS CS IRI oS, ~7) eS oe ee eee Bee ae ; i as - 
A DSR ce rare; md Bs is te TN) a ae FE Sy esc eae : : * 
O.. 2 8 eeo iesceaa a ee eI origi eee i Be site eae Aiea 
eee 2 os SM we ea a >» A i dalam 2) ec sae } Bee : 
2 em ees heer ee He fare eee 3 is 1 Sao ee eee ea ee jain : 
me ee ty ee i es ea ; ie : 
_ Ss sae Sale eee Po i - 3 a eee). eee ipo nae a Dale F ‘ : 4 . 
ey ee aes RR Ss a Ease es be Gaeta temo Saaaaaan # Fi ea : ‘ . 
fey) meet Oe ae ae.) aa MAT Aiea 2s CUS ate eirmod, Teg. Nati MERKEN : : 3 
Mca > 2 i ee a Hage le Rr Gs ae ae Rg ese iirc ct 5 F 
10°. i crea ag es). es PRS ie gs le eae ot ag a ea lac ASE Tah, 3h” Sa 
Nt ea ep: 5, eae Be El "| OS Re se cee ie ok ease GE eee yea ? i 
pa | ae “ea Dich Oo * MR RMR Sa! Ore say nee ae ats a 9 oy 5 3 ( 
- a a: eee SOE Ae MIR ose rin Soares ge eS, 3 : vata : ae : : 
4 See wma ae eS a Se ae eae ahs tae ex é Syeda: : : 
a ae ae ; 5 ee bai an eat a ee ete eta SA Sern Sey 
co) | “7 ~ ce Msn Te “Es aon ae Kee ; E : 
ae ee. ae - ee ec Be a bee eat Peed fc; so 8 2 eet 
i 2, ¢ ae s : ae ee = ae ii ee ar. Lrg i Le . ¥ 
oe! 2 Ail ene ia a = eR i) oye ion ee, Bee S ee ts ‘ 
1; ee a i aes DEP. afoot. SegRMemN GS ay or : HA > (eee 
Ve = oa eae er z ate < USES HUN ee aes ea eee it ey * a i 
Lote coe iam Mea 7 aaa 4 5 Beem) ayn. Seu ray fears, tem tem, = ; : 
See : TS Sy ea ee ale RS ea eI NL i Ts RAE : ; z ; 
Bo | oie Rae oe -: ae ii estar A Ne. a eae ae : cng d j ie ; : ° 
ae POL so Bice “i, oe Tio cane aa carci 9. | De Syore. < cy Bat ‘ 
Dod aoe ONES Sige. <a oe tie t ae the Cec SS RR Sere - 4 ee ! , 
2oC rae f ES ate aaen eee a . 4S) le rs Rr eat italy 2 “ E : , palectarg 
ee soo NEN AD oe aS ; vere ast. ee aes; x fons Soe 5 A ¥ 
ee a Be i aa poeta po te et RD ere ys) Ng ea i ee s , i 
EGR as BRE SCRE ae ee es stra Bee ee Sau SS e ie % : P 
Sty as fk et, ’ ee eet.” Beer a ee te : : a ce ae oat t 
Gece tet era Be Sen i aes oo Es | Sa ae mPa Meee d ORS eS : 
i= ager aa Bsr hE ee ee ee tire 2 Baas = hes BrP 3 2 ae ; 
eo eae Roper Se paket Pe! “ae “el, rk gE Wee Ot eee i ‘oe eee ae : 
ae, Vi) BY ai ey ee a ee re + ee es ae ae a eR 7 : aes ee , 
i. SN ner vetremmes S|. au Sa Se ee ea SS ete ee = ‘ . 1g : 4 ‘ 
yo GRE Ie 8 Sa oe ae ae fi he Sere an 257 Epa aN Matinee ate , ‘ 5 * 
_ ie iG Leen ie ae gieeee SE ee tS ae a eee Rk aes Se Baea ey TH oy ee ees : s Thee " ’ . 
; es a ate Gye arte oy Pee ee ;; eae 2 Boar. tea aes eee Ue erly fe es E 
a Slat net a 1 a a ea al et ae Ba Ste > ake I a Se é 7 ; : Pri 
? SG ai ee eo ee eee SS cl ume. yt waa 2 ; te 
y Be eee ht ge SL" ge Rs Rai a eee ge... Pe le 5! MR tts 6 Py Eee ‘ ; * Se si 
= , ais eer a ey TiS Set ep MR “a og ae ep ae yy a aA 4 SEA rcs 7 . . 
“| ee ee ee Saeed , Spee 1 ete 2A aS. MMMM oe) ee ea ag 
pee | <P aee es ie TORE ees at am “Son 2). gine | 5 Aaa fo aL Sak Pe a : i 
ae as Fa aaa A Dae ee Diag aaa) ote 3 Seer! Mae ph etecn 44 ‘ PR cite ; : 
aay Ba fad i ee OEE eg oy Rens kaa Oe Vet Oe of rey ec a Se es F are i a 
ae a ea Diane oat ‘ *) aS ae ot oe ‘aja DA eaten, ee ae, geen aah ceca ‘s hes ‘ x 
: fk a ee ee 1 RS eee Be ones: | SG eile) Prange n= Ws oh AS ee \ ie : 4 : 
a 4 oF Ee Siu lal Mee Lm Phe oe Pile Ne kr, SS oy LS Nh da Og ee = ys, Yi t . : : mf 
Boe 5 Ee ee aaa eee SOueme neh) |) > ama te RRC et ve 
et ied Ro ea at ee eT epee I ee is ot, ee eS Renee ne ate Seal % : pe 
cfs MWe | Siceaaet ety ys SS SR eRe oan a i Gemstye eG eaetegeieet plas se * { - 
By CRS OLAS FE Stage OV epee ie fe oat | ERIE. RR are a "ESS nme tidy, © Sa TS Me SS eed 4 i . fea : 
ae ed ie | ean ce et as eee cake rae: Oo lee a hi We Se Pe $ Z 
EK alias beter ae Poet Fh : 2: Oa 3) (a a = eae - Se i Soe ee Pisin F 
rey ae ea = ate. stents ~ 9 ie e hy as | a eae es i Tee ee . soi ge i i 
ie | - osama CA 4 rs Ses Rey ee Aa i 
SS Se eae ee RE oe ot Ge ee = : San) a 4. 4 Tel ghee Cee yf. ‘ 
7 | : 5% Seem + oe ae aa gts ie). ke Say eS <a al ae ee ce oe ei eer wee Le 
Se to Sh = ~ aid ae eee is neon “ie ts WRC.) a u = 
late | 8 ae Lee en ee ap pat! > aaa aan ; pa ea ; a 
te oe ~ deer oe an Oy, Ss ode eae . I aes BS tes aaa pees ea APC Re + . 
et ee aries, - WSR ics rae eG. hearer. 2” aR. ' er ; Rtas 
eth ae. | nes 3 a cree 5, @ OSI e's edad hy eee ee ket ea : bs » ups 43 
- SN aca RAS. oe ie te Ly amen ea ca 7: en 2 AEA oh z pre. “Bees i s 
Paeect | ee mi Vaan se tag igi ae Re Ue ie hee MPN es y 
testi t-te a i Pet | oe et 5. ae eg sei ewe gelg| ve) ae or 
Kee ae a / a8 Gee Ene : , ice ee) ng) oe ; ay Fi a Seek ner Mite) Ree : 
ee ee Be ce ae a! EEN ee) OS esi". ee oe Sean an anres c+ eee _ ae . 
; i) See ees gnc ny a Roe ears Hey eh aes De Te ly SR a i wee : 
oe Re pe a * ne Bie Fie as: See a eee “te Bs eae wer moc ed ae ar. 2 Z 
2 eg ae ee Bie Ae ee Es es 2 aS a . 
crea: as Bes 3. gee «oe 4, ae aia beeen cs siting ot ea Pag es : eee, 2 : a , 
Dee | Cees eer 2 Sas er MM ame ane : ie ee Be i 
Bias, |- Sie a a aeons. Teele) aie << Saami nae : oe f 4 
' oe fee eg Pr -. ee 5g 55 | Aaa ge Ne 1 ere *or gta an 4 ic ; 5 
eee | fs aa Se i ne emia CAS : SS : 
Tea eee 5 ate | 3 Oe Ze Sere pee ee a ee fn) >. 5 a. al ee tend ae ghey ae ~ 
ea eee) | ae ie Rliied o> Ss ee er Beas aie eee ‘ ein a as é sd : 
ENC ae Gee es ok ite i eee Ree yo. Sa ee eee ee oa her eer es oe ‘ A ; 
Ree ees: | Ne ae Be ar Sees pS a i a {regi Ns ge ‘3 . 
Es Ae} is at ee ea : jemi | ee a ie ea 7 ae ‘ (ee Soa eee =i a 
a [ea SR ee ot ee %, few y eee. eS eae] oe mye: a " + ee a eens Sia 2 zi = 
MES | gh a ah eee ga iene ee Nero Vite 2 SS ee Te | eee core eae aed i 
ND ae ae eee a St a ph a. Soe!” Vy Dee i ees a ee Tracy See: : 5 
| ee daca: mae 2 ce Seg 5 ce pe ee A BE i aie rcs, ae. ae yc. Ae Mee at = ‘ ; 
eee | eee a UO ae ee. ate Te che, rt Gee ee OR Sr Sea, : = a 
Leo nt Bee ire Ee ee Fie te oye i “we Iq 2 ee “aby See oe Stiga ay eee < = ae ae er. » , 4 ~ if 
= 2 cea i ne eee ye Se ee ee : Bp oie ic eee ; opt 
i cee “EP gee eee Saeco phe ene Bae a i - 7 ‘eee eae aie aes dae id <4 ha es at ales eta My © 
1 As ees a ery rae . 5 RAR ae eee RE Re ae oe ee ies pg ean 18 3 ; 
HED ean Recast iinet. ie See 5 aka eS i 
Pencihg ee | DOS ad Sita tate Sah sir, gga i. SS pet RR aces >t Veiga f 
Nigeres Ea SER ei ae | RR ae cae Se Fe aR | Rinse 
Beha ¥, ee. eh, es re ¥ ae | gees NOR 5 ARR ey he } ; 2 
Bs | ie oii, aa, 7 RRS ce os IE. Sea egy aa S 
pec: | es Diet ae ae i ee en dai SE se ce RD 
gies >} 4 “ho Se es ie Ce rr ee MM eee eT NE RRS OR , 
Bee aii, |: oO Tip RASS a ca ee Se yy ee s. re? 
Biren ae Hi a “Ad 2 Ba ae Re ini 2 eee ae ee! 2) er Fe ue t, Wes 
teers ae Touma. + yee ee eee GES: a Tee | Bi a Be A Ng 
Ss pinta jc roar ek ae Te ee aoe ahr, a: ee “nS ag amare i Ca Be ee a Se a i Se * Es 
ei, ale Rg fee hackle eae a Pi, eee ie ye < ee aby ye Bi ae et ates “ah b 7 - 
me il “S23 SRR sea tera | ae «he a ‘3 ee > Ps ic alee 2 e ¥ Dr i f 
1 Spiess ay ‘ae on ee ee aa Se" one tas re 
po) ae eee bea EAT cam RE Ce ee Ob A ies oc 8. 7 
NS To as eae tea eae ek 2 aaa : Sas ; 
Aimee 5, WO pam arg ees § ee eae ae Pete. (7) Sa feet Dinars eater sete ng E f : ; 
i Seema Sy. Coe ae Sa ERE Sc RE Baie ‘ : : ? 
Pies: ees ao Oe ae Bes tinap st: Bear). ae Bites oa Z 5 euch Mie siete - 
s SS ae: bee he 2 tet 2 ees eae eel x Hae ssa gue etamn ; rs A qe 
Bee 7 . a ‘See aa Ree, eee ae Sara 25 OT are a ap oe ; . S 
es su = i ee pa, a Saree | eee Pees <i RDS ey cx eer heer. oA me ae mes Fite pa. rh. ou vf 


